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SUMMARY

A media selection model was designed and implemented by Instructional
Science and Development, Inc., as part of an overall automated system to
facilitate the instructional systems development (ISD) process. The develop-
ment of the Automated Instructional Media Selection (AIMS) model was based
on six goals. These goals were to:

a. Maximize the use of pertinent information. This was accomplished
by automating the non-judgmental, data manipulation tasks of the selection
process. The system accepts media pools of up to 90 media, and 90 instructional
characteristics.

b. Provide flexibility in adapting the model to specific problems and
changing technologies. This was accomplished by allowing user-definable media
pools, and editing functions which allow changing and adding to both the media
pools and required instructional characteristics.

c. Provide consideration for student stage of learning. The user-definable
aspect of the system allows for inclusion of any instructional characteristics.

d. Allow for better selection of hands-on training devices. Since the
system is adaptable to any training situation, there is no bias toward
cognitive, learning center type media.

e. Allow for variations in the stage of front-end analysis. Media
selections may be as general or as specific as available knowledge about
potential instructional characteristics permits.

f. Reduce the time, effort and costs required for media selection procedures.
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FOREWORD

The Instructional System Development (ISD) model was
designed to apply a systems logic approach to training program
development projects. ISO approaches apparently provide superior
training programs, but they are costly to implement. The Human
Factors Laboratory of the Naval Training Equipment Center
(NAVTRAEQUIPCEN) is undertaking a project to provide computer
aids and automation to some of the ISD steps to help .reduce the
cost and labor intensiveness of training program development.

One effort under this project produced a Computer Aided
System for Developing Aircrew Training (CASDAT), a system for
aiding several steps of the ISD Process. The current report
describes the development of an Automated Instructional Media
Selection model (AIMS), which was designed to improve upon the
media selection component of CASDAT and other previous media
selection techniques.

AIMS is more applicable to a greater variety of situations
than previous approaches because the user defines and rates
media, media characteristics and training objective requirements
to fit the peculiarities of each situation. The system averages
the user's ratings to indicate the relative capability of each
medium in providing instruction for individual training
objectives. The ratings also are tallied across training
objectives, to provide the number and percent of objectives that
can be trained with each medium and the specific objectives that
can be trained with any combination of the media. AIMS also
offers good opportunities for computer automation.

Sample applications of AIMS are provided to illustrate use
of the system for defining and selecting both standard,
general-purpose media as well as specific-function training
devices. AIMS can be used "as is" to aid in routine efforts to
design, evaluate and select instructional media. (Early
experience indicates that a 75 percent savings in time required
for the media selection process can result from the use of AIMS.)
Plans are being made to implement AIMS in actual training
analysis and design applications at the NAVTRAEQUIPCEN. (CASDAT
already is being used to provide solutions to real-world ISD
problems for the Navy.)

The best future for AIMS and media selection and design in
general appears to require research and development (R&D) efforts
to define optimal approaches and data for application ofAIMS to
a variety of training design problems. A new R&D effort at this
Laboratory--to incorporate computer aids such as AIMS and CASDAT
into a more comprehensive system applicable to the range of
Marine Corps jobs--may provide progress in this direction.

Appreciation is expressed to Mr. Joe Puig for assistance in
reviewing AIMS and this report and to Mr. Pat Smith for refining
the computer programs so that AIMS could be reviewed.

J

ARTHUR S. BLAIWES, Ph.D.

Scientific Officer
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SECTION I

INTRODUCTION

The Naval Training Equipment Center (NAVTRAEQUIPCEN) has been involved
with the acquisition of aviation weapon systems training for many years.
To accomplish such acquisition more effectively, the NAVTRAEQUIPCEN implemented
an instructional systems development (ISD) model which applies systems logic
to curriculum development. The cost of ISO technology can be justified
through three methods. The first of these is an intuitive argument that
concerted systematic approaches are better than isolated haphazard methods.
The second is demonstrations of the advantages of its products. The third
is in modifications to the model which result in improvements in its cost
effectiveness. All three approaches have been used in the past. However,
the latter is of major concern in this report. A primary goal of the
NAVTRAEQUIPCEN is to reduce the cost of the ISD application.

Several efforts toward reducin ISD costs have been undertaken recently.
A prelininiry suy suDported by the N!AVTOAmIIIPCEN identified several areas
where automated aids to ISD were possible. These areas included everything
from the analysis of student entry level through development and evaluation
of materials. 1 A related effort supported by the NAVTRAEQUIPCEN included
the implementation of a generic data base to be used in the ISD phases of
analysis, design, and development of Navy aircrew training programs. 2 The
present study was conducted to assist in the design, development, and acquisi-
tion of a media selection component of the NAVTRAEQUIPCEN developing prototype
system for aiding the application of the ISD process.

PROBLEM

The media selection component of ISD has been a time-consuming, problem-
atic task in Navy aircrew trainina development. A number of structured
media selection models have been developed to systematize and standardize
the media selection process. However, most of these approaches have proven
to be of limited value. This is due to several factors. Some are too broad
or general and of little value for more advanced or specific training programs.
Others tend to overemphasize media for cognitive learning tasks, even though
a significant number of military tasks require extensive "hands-on" training.
Some models tend to be overly theoretical, ignoring important practical
considerations such as cost or availability of equipment. And almost all of
the models suffer from rigidity; that is, an inability to be adapted and
updated to new technologies, emerging weapon systems, and changin§ needs.

IJ. Hughes, et al., Functional Specifications for Computer Aided
Training Systems Development and Management (CATSDM) Support Functions,
NAVTRAEQUIPCEN Technical Report 77-C-0018-1 (San Diego, CA: Courseware,
Inc., July 1978).

2
N. C. Marcue, A. S. Blaiwes, & R. G. Bird, Computer Aided System for

Developing Aircrew Trainino (CASDAT): An Automated Aid for Pevelopin Aircrew
Training, NAVTRAEOIJIPCEN Technical Report 79-C-0076-1 (Arlinqton, VA: Veda,
Inc., MarCh 1983.

7

l- --



NAVTRAEOUIPCEN 79-C-0104-1

A variety of factors contributes to the difficulty and complexity of the
media selection task. First, the nature of military jobs poses intrinsic
difficulty in selecting an optimal media mix. Frequently, job performance
involves a combination of procedural, perceptual, motor, and knowledge
components, including decision making, which must be integrated. Thus, the
learning task may not consist of discrete components which are easily
associated with media hardware attributes. Likewise, it is often difficult
to associate one specific medium with the learning task given a variety of
attributes required of a medium in order to best learn to perform the task.
It is often just as much the use of a medium and the quality of the lessonware,
as it is the unique attributes of the media itself, which determine a success-
ful media application.

In addition, instructional hardware has evolved co ;.jally and a wide
range of equipment is available for consideration. Fur rmore, unbiased
information on the instructional hardware is seldom ava 'e. Consequently,
there is little basis for empirically determining which 'ia hardware
attributes are important to specific learning tasks.3

PURPOSE

Given the problems inherent in the media selection process, five inter-
related goals were established as specifications for the automated media
selection model. The goals were to:

a. Provide the capability to maximize the use of information pertinent
to the media selection problem.

b. Provide flexibility in modifying the model to reflect specific
problems and changing technology of media or media guidelines.

c. Provide for consideration of student stage of learning.

d. Allow greater, more detailed selection of training devices, such as
simulators or other hands-on devices.

e. Allow for variations in the stage of front-end analysis with emphasis
on the needs of planning for emerging weapon and training systems.

The purpose of the effort was to develop a working media selection model
as an automated aid for ISD, demonstrate and evaluate the operation of the
model in the NAVTRAEQUIPCEN environment, and provide plans for further
development, demonstrations and applications of the model.

APPROACH

The effort was organized into four tasks. First, the literature on
media selection was reviewed with the intent of drawing the best features
from existing procedures and incorporating them where possible in an automated

3R. Braby, An Evaluation of Ten Techniques for Choosing Instructional
Media, TAEG Report No. 8 (Orlando, FL: Naval Training Equipment Center,
Training Analysis and Evaluation Group, December 1973).

8
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aid. Second, the functions of an automated aid were selected based on
potential advantages offered. The third task was design, development and
debugging of the programs for the prototype media selection model and
development of a detailed user guide. The final task was application of the
model to an aircrew training problem to test its utility.

RESULTS AND CONCLUSIONS

It was determined through the review of media selection techniques and
the analysis of tasks performed during media selection that a common logic
exists in choosing media that are effective for training. Matching the
required attributes of instruction to attributes of media is central to most
media models. An automated instructional media selection system was designed
and developed based on that logic. The user is provided a flexible and
simple data base development capability. The data base consists of instruc-
tional attributes by which to analyze information, such as learning objectives
or task statements, and a media pool. Up to 90 media with 90 associated
attributes may be defined by the user to analyze any number of learning
objectives or task statements required by the user.

Emphasis was placed on designing the system to be a problem solving
aid. That is, while existing sets of media pools and attributes may be used,
the user is encouraged to create a problem specific data base. Each media
selection problem is considered uni ;ue until analyzed otherwise.

As illustrated through examples and demonstrations described later in
the report, the system allows a much more effectve instructional development
effort. Several areas of medi. selection which are not well attended to in
some models are provided. These include stage of learning considerations,
detailed selection of trainers, and variations in the stage of front-end
analysis. Ultimately such matters are defined only through efforts of the
user, but the system can be an efficient tool for arriving at these definitions.
In addition to enriching the media selection process, the system also will
save time and labor. A small scale comparison with manual selection showed
better than a 4:1 time savings.

RECOMMENDATIONS

It is not anticipated that any extensive additions are needed to the
system. It should be recognized, however,that the system deals only with
training effectiveness. Costs can be dealt with only on a relative basis
such as "high," "medium," or "low." It would be valuable to add a cos'.
component, several of which exist, for the purpose of detailed cost
comparisons and evaluation.

In addition, the system offers promise for other types of media
problems. The analysis and design of trainer requirements, evaluation of
new training devices considered for acquisition, impact evaluation of
changing media technologies, and comparison of similar media are all
possible areas for study and should be explored.

9
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SECTION II

REOUIREMENTS FOR AUTOMATED MEDIA SELECTION

A review of the literature on media selection was performed to determine
the media selection requirements to be incorporated into an automated aid to
ISD. The five goals, which were established as specifications for the
automated model, were used as the framework for conducting the review. The
goals are:

a. Provide the capability to maximize the use of information pertinent
to the media selection problem.

b. Provide flexibility in modifying the model to reflect specific
problems and changing technology of media or media guidelines.

c. Provide for consideration of student stage of learning.

d. Allow greater, more detailed selection of training devices, such as
simulators or other hands-on devices.

e. Allow for variations in the stage of front-end analysis with
empnasis on the needs of planning for emerging weapon and training systems.

The literature review served three purposes. First, existing media
selection models were examined to identify procedures and functions which
might be relevant to the automated model. Second, the existing media
selection models were analyzed within the context of the five goals and
characteristics (discussed in a later section) of an adequate model in order
to determine inadequacies of existing models and define requirements for
future models. Third, the functions to be included in the automated media
seiection model were specified as a result of the review and critique. The
following subsections describe the three aspects of the literature review.

EXISTING MODELS USED IN NAVY AIRCREW TRAINING

A sample of representative Navy aircrew training objectives was used
to assess the procedures and functions of four media selection models which
have been used in Navy aircrew training systems. The models are: (1) the
Training Effectiveness and Cost Effectiveness Prediction (TECEP) model as
original y developed by the Navy Training Analysis and Evaluation Group
(TAEG), 4 (2) the Traininq Effectiveness-Cost ffectiveness Prediction
(TECEP) technique as it was enhanced by TAEG, 1 (3) the MIL-T model

4R. Braby, et al., Staff Study on Cost and Training Effectiveness of
Proposed Training Systems, TAEG Report No. 1 (Orlando, FL: Neval Training
Equipment Center, Training Analysis and Evaluation Group, 1972).

5R. Braby et al., A Technique for Choosing Cost Effective Instructional
Delivery Systems, TAEG Rep-rt No. 16 (Orlando, FL: Naval Training Equipment
Center, Training Analysis and Evaluation Group, April 1975).

10
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described in the Military Spegification: Training Requirements for Aviation
Weapon Systems (MI-" 29053) and (4) the LAMPS MARK III methods/media model
developed by IBM. To simplify discussion throughout this report, the
original TECEP model is referred to as the TAEG model and the enhanced
model is identified as the TECEP technique.

Each of the models performs the following five tasks with varying
degrees of detail found in the procedures:

a. Identify specific objectives and training tasks

b. Analyze each specific objective by attribute

c. Match instructional attributes against defined media pool attributes

d. Rank media for training effectiveness

e. Perform costs/constraints trade-offs for final selection.

Since cost effectiveness considerations were beyond the scope of the
effort, the models were evaluated to the point of rank-ordering the media
for training effectiveness. The requirements of the last task, final
selection based on trade-offs, were only reviewed briefly. The procedures
for each model are summarized below.

TAEG MODEL. The TAEG model was developed to apply the concepts of learning
theory, economic analysis, and other information acquired by use of the
scientific method to the task of training system design. The model consists
of nine steps. However, the last five steps relate to selecting media on
the basis of cost effectiveness, rather than training effectiveness,and they
are not discussed. During these steps the media alternatives are rank-
ordered and trade-offs are performed for final selection. A description of
the four training effectiveness steps is provided below.

a. Task Description and Analysis. Each task to be performed is described

in terms of the skills and knowledgesrequired to accomplish the functions.
Where possible, specific training objectives should be provided as the task
descriptions.

b. Personnel Characteristics. A definition of student entry level
characteristics is used to determine the starting point for training.

b Military Specific&tion' Training Requirements for Aviation Weapun
Systems, MIL-T-29053 (Orlando, FL: Naval Training Equipment Center, October 1977).

7 LAMPS MARK III Methods/Media Selection Model (Manassas, VA: IBM
Federal System Division, 1979).

11
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c. Training Tasks and Training Stages. Training tasks are organized
into a series of stages that progress through prerequisite skills to advanced
skills. The general characteristics of the tasks to be accomplished within
each stage are identified as one of the following 13 task categories:

(1) Recalling Facts and Principles

(2) Recalling Procedures

(3) Non-Verbal Identification

(4) Non-Verbal Detection

(5) Using Principles, Interpreting, Inferring

(6) Making Decisions

(7) Continuous Movement

(8) Verbal Detection and Identification

(9) Positioning and Serial Movement

(10) Repetitive Movement

(11) Written Verbalization

(12) Oral Verbalization

(13) Other Verbalization, including Signs.

d. Determination of Useful Media Options. The training system
designer uses the media selection matrix to identify a cluster of media
which satisfy the characteristics of specific training tasks. A sample page
from the media selection matrix for the task category Non-Verbal Detection
is provided in Figure 1. As shown, the first column, Task Categories, contains
descriptions of the common behavioral attributes and examples for the task
categories Icorporated into the matrix. The next column, Task Elements,
divides each task category into elements so learning guidelines can be
associated with four standard elements of a task (stimulus, responswe, feedback,
personal environment). The column Learning Guidelines, contains rules-of-
thumb, based on learning theory, for designing and using a training system for
a specific type of task. A total of 105 learning guidelines are identified
and associated with the 13 task categories. The column, Implications for
Media Selection, contains one or more implications associated with each
learning guideline. They serve to simplify the task of determining if a
specific medium facilitates the use of the learning guideline. The media
pool consistof 20 options which are defined in a separate table. The "M"
and "F" designations are described as notes at the bottom of the matrix. 8

8See footnote 4 on page 10.
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TECEP TECHNIQUE. The TECEP technique was designed to provide: (1) a set of
learning guidelines appropriate to Navy job tasks, and (2) a method for
selecting cost effective instructional delivery systems that support the use
of those learning guidelines. Aagard and Braby report that the technique
uses learning algorithms to combine and sequence the guidelines. 9 As
defined by Braby, et al., ". . . a learning algorithm is a step-by-step
prescription for a student to follow in learning any specific task in a
class of learning tasks. .. " 10

Use of the TECEP technique requires expertise, and is perhaps best viewed
as a job aid for an experienced training system designer. The TECEP technique
is a three-step approach to media selection. The first step presents a set
of learning guidelines and an algorithm for each class of training tasks.
The second step identifies instructional delivery systems capable of supporting
each set of learning guidelines and algorithm, while the third step provides
a cost model for projecting the costs of each instructional delivery system
alternative in a specific training setting. Only steps one and two are
discussed below, since cost effectiveness considerations were beyond the
scope of the effort.

The initial step is to classify and group the training objectives according
to the type of learning algorithm required to accomplish the objective. This
requires matching each training objective in the proposed training system with
the learning algorithms for achieving the objective. A table describing the
types of learning algorithms and the characteristics (action verbs, behavioral
attributes, and examples) of the training objectives that they support is used
to compare against the characteristics of the objectives. The 12 types of
learning algorithms are:

a. Recalling bodies of knowledge

b. Using verbal information

c. Rule learning and using

d. Decision making

e. Detecting

f. Classifying

g. Identifying symbols

h. Voice communicating

9j. A. Aagard and R. Braby, Learning Guidelines and Algorithms for
Types of Training Objectives, TAEG Report No. 23 (Orlando, FL: Naval
T rainTng- ETpment Center, Training Analysis and Evaluation Group, March
1976).

10 See footnote 5 on page 10.

14



NAVTRAEQUIPCEN 79-C-0104-1

i. Recalling procedures and positioning movement

j. Steering and guiding; continuous movement

k. Performing gross motor skills

1. Attitude learning

The second step is to identify instructional delivery systems that
support the use of the learning algorithm required for each training objective.
This step actually consists of two substeps: (1) identification of
instructional delivery systems (media options), and (2) practicality tests.

In the first substep, all of the instructional delivery systems with
stimulus, response, and feedback capabilities required to support the events
in the learning algorithm are identified. Instructional Delivery System
Selection Charts developed for each of the 12 learning algorithms serve as
job aids for training system designers.' As shown in the example in Figure 2,
a list of instructional delivery systems is provided across the top of the
chart, while special criteria are listed down the left side. An "X" is
placed in the cells of the systems that meet the special criteria. The
training system designer can easily identify candidate delivery systems by
checking the relevant selection criteria on the left side and looking for
the delivery systems that have an "X" in that cell.

An alternate approach can be used to consider instructional delivery
systems not included in the charts. Two job aids are provided for experienced
training system designers: (1) a list of 55 generic media characteristics
which includes stimulus, response, and feedback characteristics that can be
used to describe types of instructional media, and (2) a list describing 89
general types of media that can be incorporated into instructional delivery
systems. With these, the generic media characteristics required to implement
the learning algorithms can be specified and the media containing these
characteristics can be identified. This approach requires expert knowledge
of media, the algorithms, and the subject matter.

The second substep in step two is testing the candidate instructional
delivery systems for practicality and eliminating impractical delivery system
candidates prior to cost estimating in the third step. Each delivery
system is evaluated in terms of the following 11 criteria:

a. Marginal technical solution

b. State of the art system

c. Size of the system

d. Interface with existing programs

e. Lead time required to produce system

f. Budget cycle constraints

15
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Figure 2. A sample selection worksheet from the TECEP technique.
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g. User acceptance of innovations

h. Resources for courseware development

i. High cost system alternative

j. Learning style of trainees

k. Any other applicable constraints.

MIL-T MODEL. The media selection model described in MIL-T-29053 uses a
sorting algorithm to divide objectives into categories and then select media
alternatives from the following media pool:

a. Workbook

b. Mediated Interactive Lecture

c. Slide tape

d. Videotape

e. Random Access Slide

f. CAI

g. CAI Simulation

h. Simulation

i. Actual Equipment

Figure 3 depicts the selection algorithm. The decision points (Q1-Q5)
refer to questions 1 through 5 described in Figure 4. These questions attempt
to determine the critical features of an objective which determine the best
media for teaching the objective. Question 1 is concerned with the type of
learning involved and Question 2 focuses on the level of content. Question
3 is concerned with variability in the examples and practice items necessary
for accomplishing an objective. Question 4 focuses directly on the minimal
media attributes necessary to teach an objective, while Question 5 addresses
the memory load involved. To use the model, one enters the selection algorithm
at the box labeled Q1 in the center of the algorithm. Then, one proceeds
through the decision points answering the questions until a terminal point
is reached. The terminal points (MI-M44) refer to three or four media
selected for each training objective from the pool listed in rank order accord-
ing to their desirability for an objective, or provide additional information
or questions to be asked in the selection process.12

I1 See footnote 5 on page 10.

12See footnote 6 on page 11.
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Ql is the number of the choice which best answers this
question for a given objective:

What is the level of behavior expected of the student
in this segment?

1 = familiarization
2 = discriminated recall
3 = rule using

is the number of the choice which best answers this
question for a given objective:

What level of content is being taught in this segment?
1 = familiarization
2 = paired associate
3 = concept
4 = rule

is the number of the choice which best answers this
question for a given objective:

Is the minimum critical set of instances the student
needs to see small or large?

1 - small
2 - large

Q4 is the number of the choice which best answers this
question for a given objective:

What is the minimum display requirement?
1 = verbal and/or symbolic and/or static simple

pictorial
2 = verbal and/or symbolic and/or static complex

pictorial
3 = dynamic pictorial
4 = interactive

is the number of the choice which best answers this

question for a given objective: °

If the memorization component of this objective large
or small?

1 - small
2 - large

Figure 4. Key to the meaning of Q1-Q5 decision points
in the MIL-T selection model.
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LAMPS MARK III MODEL. The LAMPS MARK III model was designed to provide a
systematic analysis of the methods/media requirements for each objective in
the LAMPS MARK III training program. The model emphasizes three major factors
in prioritizing objectives and selecting media:

a. "Hands-on" versus "cognitive" requirements

b. Instructional characteristics required

c. Level and type of learning to be achieved.

The model assumes a subject matter expert and an instructional technologist
work together to make judgmental decisions about these three factors. The
technique requires going through the following five-step process for each
objective using the sample worksheet shown in Figure 5.

a. Determine if objective is hands-on or cognitive. An nhiective is
"hands-on" if it requires the use of operational equipment or simulations
to learn the specified behavior. Any objective which can be fulfilled
through verbal, pictorial, symbolic, or any other non-operational means
is classified as "cognitive."

b. Determine instructional characteristics. The user determines the
instructional characteristics, or media attributes, required to accomplish
an objective effectively and efficiently by checking off the essential
requirements on the worksheet.

c. Select appropriate methods/media. Once the instructional character-
istics are checked off on the worksheet, they are matched against the
capabilities of each alternative in the media pool. This is accomplished by
use of separate media-by-characteristics matrices for hands-on and
cognitive media.

d. Determine learning classification. At this point, the selected
media are identified on the worksheet with no ranking. Objectives are then
classified by the assessed level of learning. The learning level categories
are shown under the columns for hands-on and cognitive tasks on the left
side of Figure 5. For hands on tasks, the fidelity requirements of the
media used are likely to increase with each level of learning. For cognitive
skills, mastevyis gained through a progression of learning experiences.

e. Prioritize selected media. The level of learning is used to
prioritize the methods/media selections. Priority assignment tables (one
for cognitive and one for hands-on) rank order the media in the pool by
each level of learning. Using the priority assignment tables the selected
media are ranked by placing the appropriate number next to the media on the
worksheet. 13

13See footnote 7 on page 11.
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CR:TIQUE OF EXISTING MODELS

The four media models -- TAEG, TECEP, MIL-T, and LAMPS MARK III -- were
evaluated by the study team within the context of the five goals previously
discussed for the automated aid and seven characteristics (see Table 1)
specified for an adequatp model in order to identify existing inadequacies
and determine requirements. The characteristics of an adequate media
selection model were defined in a study conducted by TAEG to compare and
evaluate ten techniques for selecting instructional media. 14 Nine detailed
characteristics were recommended as a set of guidelines to be used to
improve and expand existing models. Seven of these characteristics, which
were considered relevant to the present effort, are summarized in Table 1.

Starting with the first characteristic in Table 1, it was judged that
the four existing models were techniques which assisted professionals in
handling media selection with varying degrees of adequacy. In terms of the
last characteristic, several of the models were previously tested with
o jectives from several projects and none of them was considered to be widely
applicable. Each model was found to be limited and inflexible in one or all
of the remaining five characteristics summarized in Table 1. The following
paragraphs describe each model.

Experience with the MIL-T model indicated that it was adequate for
grouping objectives into general categories of media requirements, but there
were problems and limitations. First, the limited media pool kept the
selections at a broad, general level. There was no provision for making
finer comparisons, such as among types of CAI or types of simulators.
Further, it seemed difficult to add additional media to the pool, since the
logic governing the relationships among the instructional characteristics
and the media themselves was not explicit.

A second problem with the M[L-T model was its emphasis on "cognitive,"
learning center type media. Workbook and mediated interactive lecture each
appear in 27 of the 44 terminal points. Objectives considered to be "hands-
on" were generally lumped into one broad "simulator" category, which requires
another selection process (not provided by the model) to be further defined.
In fact, only three terminal points present simulator -s an alternative.

A third difficulty was the assumption that the user was knowledgeable
in esoteric instructional technology. Phrases such as "discriminated-
recall level of behavior," "paired-associate level of content" an4 "static
complex pictorial" are likely to have little meaning to a person with strictly
subject matter expertise and general training experience within a given area.
Yet that same person might be the one best suited to clearly define the
essential characteristics required of the media. Even though the model is
automated in the CASDAT implementation of the system, its usefulness was
limited.

14 See footnote 3 on page 8.

15 See footnote 2 on page 7.
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TABLE 1. SEVEN CHARACTERISTICS OF AN ADEOUATE MEDIA SELECTION MODEL

Characteristic Description

I. Technique for Professionals Tool to assist instructional technolo-
gists in performing a judgmental task
that cannot be fully proceduralized.
Formal process with a set of operation-
ally defined terms and logic based on
theoretical concepts about the processes
of teaching and learning.

2. Useful Variables Two types: (1) variables that describe
a training program as a learning system
(i.e., stimulus modes, response modes,
feedback modes, learning strategies, arc
learning styles.) and (2) variables that
define costs/constraints trade-offs.

3. Media Alternatives Extensive pool, including both tradi-
tional and new forms of instructional
media, and media for supporting classroom
and individualized instruction, on-the-
job training.

4. Training System Descriptions Descriptions of: (1) broad instructional
strategies for general types of learning
tasks, (2) specific mixes of media for
specific learning tasks, and (3) specific
design and use parameters to be incor-
porated into training system specifica-
tions for production or procurement of
media packages.

5. Growth Potential Capability for adding or changing media
types, learning guidelines, and economic
factors. Applicable in a broad variety
of current and emerging training
situations.

6. Data Manipulation Emphasis on decision making, with data
retrieval and processing as a minor task.
Manual computations and mechanics of
combining factors through the use of
automatic data processing, two dimension
tables, and simple math models.

7. Testing Tested with objectives from several
training projects. Adaptable to a
variety of training projects.
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ApD' cation of the TECEP technique proved to be a laborious task.
Stveral data retrieval and matrix matching tasks appeared to be well suited
c au*,"iation to reduce labor intensiveness. In general, the model was not
F'exie to user requirements. No technique for adding media or instructional
d'*-TOiUes to the Instructional Systems Delivery Charts was provided and use

* the a'ternative approach was difficult and time-consuming although the
• ]: ncl is extensive. Variations in the level of descriptions of media
o' to-atives were not included. The media selections were quite specific,

,' than broad or overly general. The model was not adaptable to
,ariations in the stage of development for proposed training programs.

:n contrast, the TAEG model provided more user flexibility. The
frat of the media selection matrix made it fairly easy to use because the
tasK categories, task elements, learning guidelines and media pool were
contained in one matrix. The existing media pool was limited and the
selections were specific, but it was stated that additional media options
could be added.

Experience with the LAMPS MARK III model was generally a positive one.
The worksheet approach, where the user simply checks off the appropriate
instructional characteristics, has several advantages. First, it was simple
and straightforward, requiring little interpretation of esoteric terminology.
Second, it allowed the user to focus on the single task of matching objectives
to instructional attributes. This made it possible to complete the matching
task quickly and with a minimum of fatigue. The process of going through
the media pool matrices and selecting the media with the required instructional
characteristics was time consuming and mechanical. These characteristics
made this process a prime candidate for automation.

The media pool options were broad and general, but probably suited to
the requirements of the LAMPS MARK III training program. A comprehensive,
but generalized, set of cognitive media is included in the media pool. For
any given cognitive medium listed in the pool, a number of devices, methods,
and techniques can be employed for actual implementation. Where minimal
instructional data are available for making selections, cost and practicality
most influence the media to be selected. The model selects generalized "hands-
on" devices, primarily on the basis of fidelity requirements indicated by the
level of learning. The design of these devices is assumed to take place at a
later date based on the instructional objectives. No capability is provided,
however, for assessing the value of specific device parameters such as stated
in characteristic 4 (third part) of Table 1.

The relationship between the characteristics identified as inadequate
in the existing models and the goals established for the automated aid are
described below. To facilitate the discussion, the five goals are summarized
as:

a. Maximize the use of pertinent information (Goal 1).

b. Provide flexibility to modify the model to reflect specific
problems and changing technology (Goal 2).
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c. Consider student stage of learning (Goal 3).

d. Allow more detailed selection of training devices (Goal 4).

e. Allow for variations in the stage of front-end analysis (Goal 5).

Starting with characteristic two in Table 1, each of the models provides
a predetermined set of variables to be used in analyzing a given media
selection problem. The usefulness of these variables changes considerably
from one training situation to another. The more flexibility the media
selection team has in defining the useful variables, the better the model will
address the given media selection problem. Therefore, the inadequacies found
in defining useful variables relate to the requirements identified in all of

the goals.

All of the models were considered inadequate on characteristic three,
media alternatives. Each model provided a limited number of options in the
media pool and the descriotions were broad and general. Although the TECEP
technique has an alternative approach with an extensive media pool to select
from, it was too time-consuming and tedious to be considered feasible for
large training programs. These inadequacies support the requirements stated
in Goals 1, 2, and 4.

None of the models satisfied the requirements of characteristic four,
training system descriptions. The models provide descriptions of either
broad instructional strategies for general tasks or specific media mixes for
specific tasks. They do not permit detailed descriptions which could be
incorporated into training system specifications for media packages. The
capability to address different types of training system descriptions is
required if the technique is to be applicable to a variety of media selection
problems. This inadequacy relates to the requirements of Goals 1, 2, 4,
and 5.

Each of the models was deficient in terms of characteristic five,
growth potential. There was limited capability for adding to or changing
the parameters of any of the models. Each model offers a predefined approacn
for analyzing a given training situation. The issue is one of which media
selection model to use, not how to change the model parameters. The
capability for adaptation supports all five of the goals. I

Characteristic six, data manipulation, supports the concept of an
automated aid to media selection for the ISD process. The inadequacies
described in existing models were used to derive the requirements outlined
below.
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FUNCTIONS OF AUTOMATED MEDIA SELECTION

The functions to be incorporated into the automated aid to ISD were
derived from the literature review on the current status of media selection
and the evaluation of existing models used in Navy aircrew training. As
described earlier, the typical media selection model accomplishes five tasks:
(1) initially, a set of specific objectives and tasks is required; (2) these
objectives and tasks are analyzed against a predetermined set of instructional
chdracteristics,/attributes; (3) the identified attributes are then matched
against the attributes of the media in a predefined pool to select media
alternatives; (4) the alternatives are rank-ordered for training effective-
ness; and (5) the final media selection is based on costs/constraints trade-
offs.

An automated aid can perform these tasks more efficiently, as well as
provide the user team of instructional technologists, media specialists, and
subject matter experts with expanded capabilities and flexibility to adapt
the process to the requirements of the media selection problem at hand. The
scope of the expanded capabilities and flexibility requirements were based on
the inadequacies described for existing models. The emphasis of the automated
aid is or decision making with appropriate personnel performing judgmental
tasks and the computer accomplishing tedious mechanical processing, matching,
and retrieval tasks. The growth potential of the automated aid includes the
capability to define an extensive media pool and provide variable descriptions
(broad instructional strategies, or specific media mixes, or training system
specifications) based on the information available in current and emerging
training situations. Figure 6 presents a conceptual flow of the tasks in
the expanded media selection process. To facilitate explanation of the
expanded capabilities, the tasks shown in Figure 6 have been organized into
the following five functions:

a. Problem analysis

b. Definition

c. Information analysis

d. Matching

e. Trade-offs.

Beginning at the top of Figure 6, the first set of tasks in the automated
model requires the user team to perform a problem analysis. First, they must
determine whether any existing model meets the needs of this particular media
selection problem. A variety of differences seems to occur in media selection
problems: for example, emphasis on particular types of trainers which may be
unique to the situation, differences in how one must account for entry level
characteristics (such as reading problems or other learning handicaps),
training which requires extensive on-the-job training or high performance-
based instruction. If an existinq model does not meet the needs, then there
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are two general reasons: (1) the attributes which must be used to describe
the instruction are inadequate, and (2) the media pool, which is to be
selected from,is inadequate. Therefore, the problem analysis includes asking
questions concerning these two aspects of media selection. If it is determined
that different attributes or media are required, then the tasks in the
definition phase are performed. These tasks are identified by a "2" in the
flowchart. The user team identifies the relevant attributes for analysis of
the instructional requirements, determines the media to be considered, and
makes judgments on the media capabilities by defined attributes.

The user team now enters the information analysis phase. In this phase,
the information available to describe the training requirements is analyzed to
determine which attributes and perhaps how much capability the training system
will require. Ordinarily, this is done on the basis of specific statements of
objectives and tasks which are required to be performed. However, such
specific information is not always available. Three additional forms of
information are possible: (1) generic objectives and tasks, (2) equipment
and personnel descriptions, and (3) mission descriptions. These are shown
as "B," "C," and "D" in Figure 6. The tasks designated as "A" within the
dotted line represent those found in typical media selection models.

If specific objectives and task statements exist, or time is available
to determine them, then each objective may be analyzed by the attributes
required for training and matched acainst the media pool. A different
approach must be taken for the other three forms of information. J f the
training system analysis for an aircraft is not complete, CASDAT is
intended to provide generic tasks and objectives for any aircraft. The
data base may be searched to determine past media selections for the generic
objectives or the objectives reanalyzed for a newly specified media pool. if
the past media selections appear to fit the new training situation, then the
matching and trade-off phases mdy proceed.

However, trade-offs and constraints often differ from one media
selection situation to another. A variety of conditions may occur which
make the previous selections inappropriate for the new training systems.
For example, trade-offs in prior analyses may have been based on fixed
funds which required selecting less than the most effective media, whereas
the new training system does not rave cost restrictions.

If specific or generic task statements and/or objectives do not exist,

the user must go to one of the other two forms of information shown in
Figure 6 to describe the trainina requirements. The new job for which
training is required may have equipment operation/maintenance and personnel
descriptions. Lacking such equipment and personnel job descriptions, it
may also be possible that a less aetailed but sufficient description of the
overall mission with references to the job to be trained can be utilized.
In either case, the user needs to define a preliminary course outline which

- 16

See footnote 2 on page 7.
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contains the topics and sequence of topics with time to train by topic if
possible. Then the user can determine the appropriate attributes required
of media based on the broad topics in the course of training. This, of
course, is in lieu of the availability of objectives. It is always desirable
to select media for each objective when the information is available in the
form of objectives.

The following section describes the design and operation of the prototype
media selection model in terms of both the five goals and the five functions
established for the automated aid to ISD.
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SECTION III

AUTOMATED INSTRUCTIONAL MEDIA SELECTION (AIMS)

As described in the previous section, a framework was established to
guide the development of AIMS. The framework consisted of: (1) the goals
defined for an automated aid to media selection, (2) the characteristics of
an adequate media selection model identified from the literature, and (3)
an analysis of the functions to be performed in automated media selection.
This section discusses two aspects of AIMS. First, it summarizes the
design of AIMS in terms of the media selection functions it performs. Second,
it illustrates the flexibility and power of AIMS in terms of the five goals
established for automated media selection.

DESIGN AND OPERATION OF AIMS

The automated aspects of media selection depend on the judgments of ISD
personnel who must determine what the training requirements are and how well
media generally meet such requirements. The judgments, based upon learning
theory, subject matter experience, media guidelines and other "principles,"
cannot be automated well. They must be left to human judgment as in the case
with the media selection models reviewed earlier.

However, the basic logic in all of the media selection models reviewed
is that of matching the required characteristics of instructional events to
the attributes of media available. If a particular medium has all of the
attributes aeeded to satisfy the intended instruction, that medium becomes
a candidate. Those media not meeting the requirements are discarded from
the list. The AIMS system is designed to automate this aspect of media
selection. Other factors such as organizational constraints, policy, and
costs are considered, but the logical matching of the required characteristics
to media attributes is central.

The AIMS system is designed to provide rapid access to a data base of
media and media combinations, cross-referenced with instructional character-
istics. The system allows a user to input the instructional characteristics
required for a given training objective, and the computer then selects media
which can deliver the required characteristics, scores the training effective-
ness of each medium, rank-orders the selected media/media combinations
according to their effectiveness and prints out the results. The computer
performs these tasks many hundreds of times faster than humanly possible.

Instructional characteristics such as equipment availability, equipment
costs, task difficulty, task frequency, and stage of learning may be included
as part of the selection process. Since the instructional attributes do not
have to relate to effectiveness variables per se, it is possible to perform
trade-offs for a variety of factors and constraints. The system is totally
flexible so that the media and media combinations as well as the selection
criteria themselves are determined by the requirements and constraints of
the project at hand and not general notions of media effectiveness. Procedures
for using the AIMS system are detailed in the User's Guide in the Appendix of
this report. A summary of the major steps is presented here.
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Five functions of media selection were previously discussed. They are:
(1) problem analysis, (2) definition, (3) information analysis, (4) matching
and (5) trade-offs. Of these, the AIMS system is of greatest assistance in
the matching and trade-offs functions. The system also assists in the
function of information analysis by reducing the time to record and store
the results of the analysis of training objectives. As described earlier,
depending on the stage of front-end analysis, information analysis can also
take the form of generic objectives, functional hardware analysis, personnel
job descriptions, or mission analysis. The AIMS system is designed to
analyze all of these information sources in an efficient manner. The function
of problem analysis and definition must be performed by ISD personnel in
developing an AIMS data base for a media selection problem. The steps in
using AIMS are:

a. Determine the Media to be Considered. The user of the system should
first make a list of all the media, or combinations of media, to be included
in the pool. It is advisable, at this stage, to allow a wide range of alterna-
tives for a given project. If need be, the pool can easily be narrowed if a
shorter version is desired. AIMS allows the definition of any pool of up to
90 media and 90 attributes. After input of the media pool AIMS will print
the media pool list. Figure 7 shows a sample media pool listing. It is a
broad list includinq both cognitive and hands-on type media. Once you have
determined the media relevant to your own training requirements, you can begin
the next phase.

b. Determine the Instructional Characteristics. Defining the instruc-
tional characteristics, or "attributes" as they are also called is an important
task. Figure 8 presents a sample list of attributes. Note how the attributes
are clustered into groups of similar characteristics: (1) Display character-
istics, (2) Response mode, (3) Evaluation mode, (4) Feedback, and (5) Special
Requirements. Breaking the attributes into small categories like this simpli-
fies the task of creating the media pool and helps make the table itself a
bit more legible. At this point, observe Figure 9, which shows a sample
completed media pool. Note how the media are listed down the left-hand column,
and the attributes are listed across the top row, creating a media-by-attributes
matrix. Creating such a table allows the next phase to proceed.

c. Cross-Reference Media and Their Attributes. For each medium listed,
the analysts will then weight its ability to deliver each instructional char-
acteristic. The weighting is made with a single number, between 0 and 5. A
"0" weighting indicates that the medium has no capability for delivering an
instructional attribute. A "5" indicates that the medium is very capable of
handling a particular characteristic. Note in Figure 9 that the medium
"audio-tape" is ranked "5" under the attribute "audio-voice," indicating the
strong relationship between the two. "Workbook," of course, is ranked "0"
under the audio-voice capability, since it has no ability for delivering this
characteristic.

The user of the system has the option, of course, to use any media or any
instructional characteristic relevant to the needs of the project at hand.
Other instructional characteristics which might be used in the data base include
availability of equipment, cost of equipment, task difficulty, stage-of-learning,
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ATTRIBUTES LISTED ON THE FILE : pool

I. DISPLAY C!iARACT7RISTICS
1. Audio (voice)
2. Audio (ambient)

3. Tactile cues
4. Kinesthetic cua%
5. Vcrbal/text
5. Pictorial
7. Drawing s/diagr3ais
8. Motion
9. Color
* IT. RESPONSE MOOE
10. Verbal/written
11. Point-touch-mark
12. Manipulate
13. 'Multiple choice
* IrE. EVALUATION
14. Instructor
15. Automated
15. Peer
17. Intrinsic:

* IV. FEEDBACK

19. Immediate response
19. Immediate error
20. Periodic
21. Post session
* SPECIAL REQUTREiENTS
12. Crew/team interaction
21. Environmental :ondition
24. Physical motion
25. Time variability

Figure 8. A sample listing of instructional characteristics.

34



NAVTRAEQJ~ Ci.~

A~Z 71 I-

E'~ -'e

E. es-a-,r 5c c J 4

V _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __V_

o

_____________-__ Lc_ ___ _ _ _

P ec .~ 7_ie

aso e~s ra --, : I

1E. 2eaD Mok- 3 1

.~. P.E~2/OEA Is I -4

Poer. a CZ?'A :* r '~'i ____

19. TICC- Av e VDS 14 7iI r

sc. ?-D cssiUvleI:

2Z eseal C ue 1 1 4 :4 "4--'- -_ _

______4§ I 4 -i ______' ,, 6Lhcharcer i ae

on a 0-5 scae.



NAVTRAEQUIPCEN 79-C-0104-1

or task frequency, to name a few. For instance, CAI, would probably be ranked
"0" under the attribute "low cost," or "5" under the characteristic "availability"
should one be available at the proposed training site. Similarly, actual
equipment and simulators might rate high on the dimensions of "task difficulty"
or "task frequency," so that the more difficult and frequent tasks are assured
simulator training. The instructional attributes do not i ve to relate to
effectiveness variable per se and this is why trade-offs involving cost,
availability, reliability and other factors are possible.

Once the media pool has been created, it needs to be entered into the
computer as a data base. The AIMS system provides programs to allow easy
entering of these data. The User Guide details the procedures. Once that task
is complete, the user needs to create selection worksheets for matching
instructional characteristics to objectives. The system provides for automatic
generation of such a worksheet. The worksheet, of course, is directly tailored
to the media pool from which it was created. Figures 10 and 11 show selection
worksheets from two different media selection problems which were produced by
the computer. AIMS assists in the Information Analysis function of media
selection by reducing the time to record and store the results of learning
objectives analysis. It should be noted also that, while we speak of learning
objectives analysis here, the analysis could be based on sets of objectives,
generic objectives, hardware functional analysis, mission analysis or any other
information. This allows one to use the system regardless of the state of
front-end analysis, as will be detailed later.

As in mooels discussed earlier in the report, the instructional designers!
developers need to use the worksheets to indicate the instructional characteristics
required for effective and efficient delivery of instruction. Since this is a
judgmental, "thinking" task, the worksheets are provided to allow designers
to work "off-line," not consuming unnecessary computer time at this stage.

Once all of the instructional characteristics for a given group of objectives
been determined, these data need to be entered into the computer. This is

an easy task; complete instructions are provided in the User's GuiJe. Basically,
the person inputting datd, (a fast 10-key operator might be best), types in the
objective number and the numbers of the instructional attributes checked off on
the worksheet for that objective. The computer then goes to work in several ways:

a. Determines media which have the required characteristics.

b. Determines how well eacn ediurr handles required characteristics.

c. Scores and rank orders med'3 is to their appropriateness for the
given objective.

d. Records how many times each medium is selected.

e. Stores objectives with selected media on data base of objectives.

The computer performs these tasks many hundreds of times faster than would
be humanly possible.

36



NAVTRAEQUIPCEN 29-C-01n4-1

SELECTION WCRKSHEET FOR SE WII h TE' F'' : c.

OBJECTIVE N tJBER :

OBJECTIVE:

Put a check in the boxes next to rj-_ _ 3ttributes.

* I. DISPLAY CHARACTERISTTCS * I-,. EVALUAT I ON
i . Audio (voice) 1 14. instructor
2. Audio (anbienrt 1 15. Automated
3. Tactile cups I 1V. Peer
4. Kinesthetic c1-i 17. Intrinsic
5. Verbal/text * TV. FEEDBACK
5. Pictorial I 1 18. :mmediate response

1 7. Drawings/diagrams I 19. Immediate error
1 8. Motion II 120. Periodic

11 9. Color 1 1 21. Post session
* II. RESPONSE MCDE * SPECIL REQUIREM4NTS

1I 0. Verbal/written 22. Crew/team interaLton
I ii. Point-touch-marK I1 23. Environmental conditi-,"

II 12. Manipulate I I 24. Physical motion
II 13. Multiple choice i I 25. Time variability

Figure 10. A samo> selu tcton worksheet from

a medi V nol entitle "Pool."
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SELE T DN WJRKSHEET FOR USE WITH THE FILE b:diass

OBJECTIVE NUYAJBER :

OBJECTIVE:

Put a check in the boxes next to required attributes.

"I. VISUAL DISPLAYS I 1 26. non-operating response
i 1. single/clear classic *IV. MEASUREM ENT
12. single/clear incomplete 1 1 27. overtimes

__ 3. multiple/clear classic 1 28. console error events
1I 4. multiple/clear incomplete 1- 29. non-console error events

I 5. single/clear confusing lines 1- 30. non-operating error events
5. single/peculiarities 11 31. GALT sequence

1I- 7. multiple/clear confusing lin 1I 32. debrief replay
I I S. multiple/peculiarities 1- 33. time and success summaries

* II. AURAL DISPLAYS 1- 34. display option
1 9. single/clear classic II 35. multiple sonobuoy monitorin
I 1 10. single/clear incomplete *V. -- RATEGIES

i i 11. multiple/clear classic I I 3. interaction:Senso
1 12. multiple/clear incomplete 11 37. interaction: TACCO
I 13. single/clear confusing II 38. interaction: pilot
1 _ 14. single/peculiarities 1 1 39. interaction: other
1 15. multiple/clear confusing 1 40. overtime feedback
1 i 11. multiple/peculiarities 1I 41. console error feedbac<

*IIf-. RESPONSE 11 42. non-conso'e error feedback
__ 17. communication: Senso 1 43. non-operating error feedbac
I 1 18. communication:TACCO II 44. change LOFARgram difficulty
1 1 19. communication: pilot 1 45. replay
1 1 20. communication: 1i 46. skip event
1I 21. tactical procedures II 47. freeze
1_1 22. analysis: non-console II 48. time compression
1I 23. analysis: console *V-I.-! ITIONAL NTTRIBUTES
1I 24. display option !_I 49, visual data display
1I 25. multiple sonobuoy mcnitorin 1-1 50. aural data display

Figure 11. A sample worksheet from a
media pool entitled "DASS."
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Figure 12 shows a sample media selection made by the AIMS model. Note
that the media are ranked according to "specific" rating. This is a rating
of how well this medium handles the characteristics specific to the objective.
The "general" rating is the 3verage cf the quality ratings assigned to all of
the instructional characteristics for that medium. A comparison of these
ratings indicates the degree to which the capabilities of that medium can be
exploited for a given objective. For example, the first choice in Figure 12,
"Op.Equip/Op. Environment," srov,. tnat the medium's attributes matched up witr
attributes required by the objective for a highest "specific" rating of "'.'
The general rating (averaqe of all ratings), however, for this medium, was 4.46.
In this case, the medlum's attritutes matched the requirements of this objec-
tive very well. The opposite was true of medium choice #6, "2D Mock-up." In
this case, the average general rating for the medium was 3.36, but for tris
specific objective the rating wac 1.33, showing that the attributes of the
medium did not match well to those required by the objective.

GOALS OF AIMS

Like all other human activt s rec.ring analytic thinking, media selec-
tion can be procedura'ized and aut--ted only to a limited extent. 7S: K e -
sonnel must always remember zh: the system is only as useful as their a.
abilities are able to exploit it. The following discussion of the five 0%>

of the AIMS system is provided to furtrer explain the power of AIMS to assst
ISO personnel. It is beyonc the cojrrent scope to include step-by-step pro-
cedures for the examples below. TnEy are intended only as hints and
clarification to the AIMS user.

MAXIMIZE THE USE OF PERTINENT N y. given problem, may be p
by gathering and using all re~evant information or by simplifying the efor:
using a small subset of information. Media models in the literature reflect
from one end of the continuum "infomation use" to the other. Either ac--cac'
is possible with AIMS because trc Jser defines how much information it re-e:
as part of the problem aralysis. Tn user determines which and how many ott -
butes should be derived from the analysis of objectives. The user dete< :nes
what should be included in the xecia pool. The user decides whether an existing
media selection model such as tnose reviewed earlier satisfies the problem
criteria.

A major advantage of the A7MS system is that large amounts of informatier
(attributes, media pool items) can be efficiently input into a computer-
managed data base and utilized at a tremendous time savings over a manual
effort. In fact, when a large amount of information is used manually it car
be unwieldy, especially difficult for those without extensive media expertise,
and time consuming. The AIMS system allows the user to define the specific
media selection model required during the problem analysis and definition steps.
Information analysis is then aided by allowing the user to input the coded
analysis of objectives into the data base instead of having to sift throuQh
them one by one to perform matching and trade-offs. Likewise, because all
information is now on the data base the right command matches the analysis
results for each objective with ean-h medium, summarizes each medium's rank
across objectives, and prints out the results in tabular form. Trade-offs
can easily be made by addinu or changing attributes or media to reflect a
modification of the problem statement (e.g., what if we eliminate this
instruction that requires siqnificant amounts of audio? or, if we change t',>
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SPOCIFIC G12.EPA'L

IMDIUM1 RATNG WAT NG

1.Op. Fquip.,/Op. Brviro~nent 5.00O 4.43
2. OJp. 7Tuip./Lab 4. 33 4.35
3. Procelura1 Trainer 4.33 4.S3
4. ?P:Irt tcasR trainer 3.67 4.19
5. 3D7 Ibck-up 3.67 4.36
6. 2D ntck-up 1.33 -33

Figure 12. A sample media selection made by the AIMS made
for a single ctjective
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instructional setting to a deployed site instead of a schoolhouse classroor,
should we eliminate media which cannot be supported easily?)

Most of the labor in matching and trade-offs is computerized. It is
performed at a fraction of the time required if ISD personnel were to do the
same thing manually. Because of the efficiency added by AIMS, the user can
design the media selection model to meet the problem with much less concern
as to how much information to include and, thereby, maximize the information
pertinent to media selection.

PROVIDE FLEXIBILITY TO MODIFY THE MODEL. One problem with many media models
is that all media selection problems are treated equally. The models imply
that the same attributes and media pool can be used for almost all problems.
This is not true. For example, one situation may be concerned only with
selecting from currently available media which can be supported by existinc
in-house resources; while another case, starting without any support resour-e-
or restrictions, may be open to all possible media.

AIMS provides flexibility by allowing the user to change the media
pool and/or the media attributes. For example, the user may wish to acc a
particular medium to the list (emerging videodisc system) or add a capacii'ty
assigned to a particular medium (touch panel to a computer assisted instruc-
tion system). These user functions suggest the need to update, change, and
add to the media selection data base. The recurring problem with current
media selection models is the broadness of the media selections and the
rigidity of the media pools. The possibility of creating a universal media
pool seems nil. Media pools are going to vary in terms of the media to be
considered, the relevant instructional characteristics, the level of
specificity, and changing technologies and media formats.

Without any special programming expertise, the AIMS user may add O-
change media and attributes, or create entirely new media pools, without
compromising the selection process itself. The emphasis on flexibility in "

AIMS system makes it widely applicable to a variety of training system
development projects. It satisfies the requirements for growth potential
and allows for fulfillment of the next three goals to be discussed.

CONSIDER STUDENT STAGE OF LEARNING. There is an overlap between this ooal
and the goal of allowing better selection capability for hands-on training
devices. Generally, as the stage of learning becomes more advanced there are
more requirements for hands-on training. By identifying the stage of
learning first, selection may be directed toward the applicable hands-on
training requirements. Procedures for using AIMS to consider student stage
of learning are illustrated below with three examples. Section IV of this
report also provides an example of a situation considering stage of learning
which was implemented on AIMS. Specific attributes of hands-on training
devices as they relate to media selection using AIMS are discussed under
Goal 4.

To consider stage of learning in the media selection process, the
concept is incorporated as an instructional characteristic which then enables
the computer to select media on that characteristic. Thc U~cr's (uide in
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tne Appendix provides the necessary step-by-step information for adding
instructional characteristics to the media pool. However, the definition
of student stages of learning is dependent upon the training system and
instructional developers.

In one example, the stages of learning at a fleet readiness squadron
could be defined as: (1) familiarization, (2) memory, and (3) actual use,
with additional substages defined by the content of information to be
remembered and used. Substages are thus often defined as facts, concepts,
rules and procedures. This scheme, or a variation of it, has been used in
several Navy aircrew curricula developments to classify learning objectives.
After these attributes are included in the data base, each medium in the
pool would be rated by how well it could provide for each stage of learning.
For example, a simplified diagram of an operator's console might be usable
for familiarization, a workbook and technical manual for acquisition of in-
formation, and a simulator trainer for using the information under various
conditions.

The LAMPS MARK III model described in Section II provides another
example of determining student stage of learning. In this model, the first
step is to classify the objective as either "hands-on" or cognitive. In the
second step, the level of learning for each hands-on objective is determined.
As shown in Table 2 in the left column, there are five levels of learning
for "hands-on" objectives.

The levels of learning are then used to prioritize the media selected.
Table 3 represents a priority assignment table used for training devices.
The letters across the top pertain to: (A) operational equipment-operational
environment, (B) operational equipment-laboratory equipment, (C) team trainer,
(D) procedural trainer, (E) part-Zask trainer, (F) three-dimensional mock-up,
and (G) two-dimensional mock-up." The numbers indicate the rank (from 1-7
with 7 the lowest) of a device's capability to provide the training for a
level of learning based on the "complexity/fidelity" required and procurement
costs.

The TAEG model described in Section III provides yet another example of
stage of learning analysis which could be implemented on AIMS. It illustrates
different techniques for taking into account stages of learning than those
used in the LAMPS MARK III model. The TAEG model makes the distinction be-
tween training stages and training tasks. Each stage consists of fundamentally
similar tasks. Stages are ordered so that prerequisite skills are acquired
before advanced skills are introduced. The training tasks are thecefore
organized into a preliminary curriculum outline which should consist of a
series of stages. Table 4, taken from the TAEG report, illustrates the dual
categorization by both stage and tasks within a stage. Note that tasks
within a stage (center column) also consist of two or more primary task
categories which indicate the type of learning required. The procedures
for selecting the appropriate media include:

17See footnote 7 on page 11.
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TABLE 2. "HANDS-ON" LEARNING LEVELS USED IN LAMPS MARK III
MEDIA SELECTION MODEL

Classification Typical Verbs General Description

Familiarity Identify, Select, The trainee learns general
Locate, Touch, List context knowledge of the job

and mission to be implemented
and will learn to identify,
locate, perceive the inter-
related personnel, equipment,
and material with which he
will interact.

Perform Procedure Configure, Remove, The trainee learns the
Assemble, Assign, sequences, movements, and
Retrieve, Prepare, mental processes to be fol-
Inspect, Open, lowed in order to perform
Close elements of his job. These

procedures are generally
learned to an unaided but
elementary skill level.

Perform Job Classify, Track, The trainee learns to per-
Launch, Fly, form all procedures, pro-
Land, Repair, cesses, and decisions
Fix, Transmit, required in a job at a
Decide, Align, skill level required oper-
Operate, Control ationally. This type of

of learning involves varied
job experiences and related
concurrent activities.

Perform Mission Comply, Order, The trainee learns to per-
Acknowledge, form the job in coordination
Confirm, Request, and communication with,
Report, Relieve, dynamic interaction with,
Share, and other functional personnel
Ccmbined Action (real or simulated). This
Verbs type of learning requires

highly proficient job skills
for effective training.

Perform Under Verbs are similar The trainee learns to cope
Unusual/Degraded to Perform, Job, with the unexpected and
Conditions Mission. Condi- unusual events that may

tions must be occur in operation such

evaluated, as equipment malfunction,
incorrect information,
short handed, extraordinary
environments. This type of
learning also has as a pr,.-
requisite highly proficient
job skills.
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TABLE 3. PRIORITY ASSIGNMENT "HANDS-ON" MEDIA POOL IN
LAMPS MARK III MEDIA SELECTION MODEL.

A B C D E F G
Familiarity 7 3 6 5 4 2 1
Procedural Pcrformance 7 5 6 4 3 2 1

Job Performance 4 5 3 1 2 6 7

Misson Performance 2 5 1 3 4 6 7

Unusual Event 2 7 1 3 4 5 6
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TABLE 4. CATEGORIZATION OF TASKS IN THE FAMILIARIZATION STAGE IN THE
TA-4J ADVANCED JET NAVY UNDERGRADUATE PILOT TRAINING PROGRAM.

Stage Tasks Within S tage Primary Task Categories

Familiarization Cockpit Procedures Recalling Procedures
Non-Verbal Identification
Positioning & Serial Movement

Preflight Inspection Recalling Procedure-,
Non-Verbal Identification
Making Decisions

Normal Operating Recalling Procedures
Procedures Non-Verbal Identification

Continuous Movement
- Positioning and Serial Movec: t

Nosiwhcel Stt.erig and Recalling Procedures
Taxi Procedure Non-Verbal Identification

Continuous Movement
Oral Verbalization

'Take-Off/CliMb/Level Recalling Procedures

Off Non-Verbal Identification
Continuous Movement
Positioning and Serial Movement
Oral Verbalization

Aerobatics Recalling Procedures
Non-Verbal Identification

Continuous Movement

I.andin Recalling Procedures
Non-Verbal Identification
Continuous Movement
Positioning and Serial Movement
Oral Verbalization
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a. Identifying the stage and task type

b. Determining the guidelines and media implications for the different
learning task categories, and

c. Matching the implications to options in the media pool..

Details of each step may be found in the TAEG staff study report.
18

ALLOW MORE DETAILED SELECTION OF TRAINING DEVICES. Since each user can
create his own media pool, extensive listings of simulators, actual equipment,
and other hands-on type media and their attributes are fully permissible.
Fidelity requirements can be included as instructional characteristics,
thereby directly bearing on the media selected. The bias toward cognitive
type media which is apparent in existing models can be eliminated.

Media selection models do not usually provide procedures for determining
specific simulator requirements and matching objectives to simulators to be
used for training. If selection criteria are identified, they are not usually
comprehensive. The AIMS approach provides a tool for systematic selection of
simulators as well as other media. The use of stage of learning attributes
and the definition of specific attributes required for displays, responses
and other learning task elements are important in selecting simulators.

The key to determining when and how simulators should be designed and
used in training is in the concept of level of fidelity. Gagne's definition
is:

"A simulator is generally understood to be a kind of training device
which has a high degree of resemblance to operational equipment,
particularly with respect to the display, the controls, and the way
one affects the other when in operation."1 9

According to Gagne, training simulators have three characteristics in common,
each of which is related to fidelity and must be taken into account in
media selection. The characteristics are:

a. A representation of the real situation in which operations are
carried out

b. A way to provide desired controls over the represented situation

18 See footnote 4 on page 10.
19R. Gagne, Traininq Devices and Simulators: Some Research Issues

AFPTRC-TR-54-16. Lackland AFB, TX: Air Force Personnel and Training
Research Center, Air Research and Development Command, May 1954).
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c. The omission, by design, of certain parts of the real situation.

The key question in decisions of when and how to use a simulator in
training is how much representation to provide. Costs, availability of real
equipment, and other practical factors enter into final media mix decisions,
but these are factors to be considered at a later stage rather than during
the analysis of tra'ing requirements. As pointed out in previous work for
the NAVTRAEQUIPCEN, there are some guidelines for developing and using
simulators, but they have iot been formally proceduralized within the ISD
process.

The concept of the AIMS system is to allow the user to incorporate specific
information on skills training and simulation which requires higher fidelity
than that available with general media. Ultimately, the user must decide how
much information to incorporate to satisfy the training situation. Figure 13
provides a methods/media framework suggested as a model fop the AIMS user.
This framework uses many of the same general ideas as the LAMPS MARK III mode,
described earlier. However, tre AIMS system should provide improvements by
allowing for more detailed selection of training devices in each unique
training program.

The following pararaphK prov de a brief explanation of the five stews
shown in Figure 13. Wheru appropriate, statements concerning training sin;Aa-
tor literature are made to assist tne ATS user in the problem analysis and
definition functions. Section IV illustrates how specific fidelity require-
ments were handled for a demonstration project using AIMS.

Step 1 - Analysis of Objectives. Tilden2 2 pointed out that the degree of
fidelity required for simulators is a consequence of the training objectives
and what is known about how to train the objectives (referred to as learning
theory). In this case, learning theory means what is known about information
presentation, perception, feedback, motivation, transfer of learnino, an
other methods/media issues. However, the major question to be answered is
how to relate fidelity requirements to a training objective.

The first step in the LAMPS MARK III model is the analysis of objective:
for a "hands-on" requirement. The hands-on decision is made by determininc
if a representation or a real display or response feature is required. ThE
model proposed here carries this notion further in order to utilize more of
the relevant information which can be derived from analyzing objectives.
The user should analyze the three components of each objective (behavior,
standard, conditions) since each of these components provides'relevant fi jcou
information. Conditions tell us something about display requirements. For

20 See footnote 19 on page 46.

21W. W. Prophet, U.S. Navy Fleet Aviation Training Development,

NAVTRAEQUIPCEN Technical Report 77-C-0009-1. (Pensacola, FL: Seville
Research Corporation, March 1978).

22C. H. Tilden, Problems in Training Equipment Design, (North American

Aviation, Inc., Space and information Systems Division, 1962).
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1 ANALYZE TRAINING OBJECTIVE

Behavior Conditions Standard

Fidelity
STEP 2higher than
STEP 2conventional

media allow

Cl assifClsiyCa iy

St age of Ts TP3-Ts
Learning Type Tp

~eer-,;in e IIDetermi ne Determine
Fi~delity IInstruc- Instructional
Charac- i tional -STEP 4 -Strategies/
teristics I Strategies/ Events

Events

Deter-nine Select
Simulator -STEP 5 -Conventionall

l ection Media

Ficuro 13. Summary of proposed methods/media selection.
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example, if a LOFARGRAM with visual cues for primary harmonic family is
indicated in an objective, then the display fidelity must be high regardless
of the presentation medium. Standards provide information related to
response and recording (performance measurement) requirements. The behavior
tells us something about interactiveness and general response mode.

Step 2 - Fidelity Level. By identifying the fidelity requirements for the
objectives, the user can then determine whether training devices or simulators
are required. In some cases, it will be possible for both training devices
and classroom media to perform for a qiven objective. Step 2 requires only
that a decision is made that higher fidelity is required than available with
conventional media. The detailed requirements will be used later in Steps
3 and 4,

Step 3 - Classification. In a typical classroom media selection model, the
classification of objectives by learning type is part of the ISD procedures.
This step also exists in the 1IMS model. It is suggested that classificatic'
by stage of learning also be dore wnere the learning objectives indicate a
higher fidelity device may be required.

A variety of classification scKem-s has been used by practitioners. Tn&
categories used in the LAMPS MARK Iil and TAEG/TECEP procedures were descr'bec
earlier in this report. The categories may be as simple as "early," midd.
and "high" stages. The categories may be defined by agreement that a sDeCi'*<_
task belongs to a category. Definitions of categories which are totally clear
may be difficult to achieve.

Step 4 - Determine Strategies/Events. Stages of learning are relevant to
selections involving trainers and real equipment because they aid in deter-
mining the need for three aspects of fidelity discussed by Kinkade and Wheaton
These are: (1) equipment fidelity, (2) environment fidelity, and (3) pSycholo0,-
ical fidelity. These three aspects of fidelity relate to the design of tne
trainer and control of the representations. By incorporating the relevant
fidelity factors for a training situation into the media pool and attributes
data base definition, the user can provide for more detailed selection of
training devices and simulators.

Research done on how fidelity factors relate to stages of learning
indicate:

a. At later stages of learning, specific factors are required peculiar
to the stage. 2 4

R. G. Kinkade and G. R. Wheaton, "Training Device Design," in Human

Engineering Guide to Euipment DesjIn, ed. H. P. VanCott and R. G. Kinkade
(Washington, DC: A-rican Ins*itutes for Research, 1972).

24E. A. Fleishman, "The Description and Prediction of Perceptua-Mot"

Skill Training," in Trainir: o,,,irc and Education, ed. R. Glaser
(Washington, DC: Office of'Naval Research,-Tq6i-.
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b. As the skill level proficiency is expected to increase, the fidelity
of the learning environment should increase. 25

c. In early stages of learning, (such learning nomenclature) a high
fidelity learning environment is inefficient and may actually confuse the
trainee.27 An exception to this might be the learning of complicated motor
skills where the training device is designed to accommodate varying levels of
proficiency. 28

d. As the student enters a "middle" stage-of-learning (more task inte ra-
tion and higher expected proficiency) fidelity increases for such factors
as:

(1) Noise which must be learned as irrelevant

(2) Guiding cues for action

(3) Discrimination cues

(4) Time relationships

(5) Task and event loads

e. In high (final) stages of learning, fideli16 should be increased
still more for each of the factors under "d" above.U Practice should
simulate with accuracy the operational environment where such factors are the
basis for task performance.

Step 5 - Selection. The final step is to list and prioritize the trainer and
conventional media options which meet the training objectives requirements.

25R. G. Kinkade and G. R. Wheaton, "Training Device Design," in Human
Engineering Guide to Equipment Design, ed. H. P. VanCott and R. G. Kinkade
Washington, DC: American Institutes for Research, 1972).

2 6R. B. Miller. Psychological Considerations in the Design of Trainin

Eouipment, WADC-TR-54-5bTAD-71 202), (Wright Air Dev eoment Cent-e-,Wr-i-ght-
Patterson AFB, OH, December, 1954).

2 G. G. Miller, Some Considerations in the Design and Utilization of

Sim'jlators for Technical- Trainin, AFHRL-TR-74-65 -Lowery Air Force Base,
Colhrado, Hfuman ResoF Laboatory, August, 1974).

"R. Gagne, Training Devices and Slmulators: Some Research Issues,
AiPTRC-RT-54-16. LackTan-d-,B, TX: Air Force Personnel and Training Researcr,
Center, Air Research and Development Command, May 1954.

29E. A. Fleishman, "The Description and Prediction of Perceptual-Motor

Skill Training," in Training Research and Education, ed. R. Glaser
(Washington, DC: Office of Naval Research, 1961).

30
Ibid.
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ALLOW FOR VARIAT13N IN TrML '-TAGic OF PkONT-END AN,.1YJS. Tr e convent',. a
thinking behind media select o~n model" is that they are used by a comb';na-i.
of instructional LesignerS and media specialists during instructional dGec .
ment. Usually included in onre 'use" scenario is the assignment that a jon>
task analysis has beernjt(Te with otjectives defined and arranged in a
fashion indicating instructional equence.

The problenm arises ours nc the conceptual stage of new weapon syvter"
programs when this 1',ratc ino'. available and only gradually becomes
available as the f'ront-arc analysis f, r training Is performed. Ye-, prcocra
managers mnust maKe dec'i otrs, tro dc full front-end analysis, for -ar
plans which include Dillet, bu.dgetary, and support resource requirements. P
least tentative decis'o r. Dt early in a program on media (inci!UC-,.
trainino devices) utilizaclr; mainy cases, this has been an almost -
task which is resolved -in-r, 1rmnhar mode with best guesses and little s_-
ing rationale due to the ra~ oftin

As seen i n F ,l - - --- -t r_ rwo tyn)es of i nfoDrma t ion: ()ts
ments and (2) behav or a _.Cil ve _a~h of these two information tv> s:_
three possible level- c,-:u t comoloetely analyzed for allt
objectives (full), (2" analyzed ony fo what are -identified as new or
system functions (sysc-- anii; c.~ general (generic) task st -e'- A
which could apply across vcrious a rcraf t as derived from CASDAT (or
source if it exists for a non-as ucra t system). In the best situatior
task analysis and full beravsora7 3nal1 ysis would be available on which -

the media selection. As one or bc- hof the information types becomes o~v~ar
in quality, frowi compole-tely analyvzed. to system specific only to generC a
grosser determination of aearequirements is made. Figure 14il
level of media selectr.o- Ina- i n ight be obtained, depern
the quality of information availao)IE;.3

It is possilole to ina,,, a ccc i ection, regardless of tn,
quality, using Alij. Dj or' - e ana lysis, the AIMS user s
termine what level of iro matiiA available. The AIMS syster- c
the difference, but t-e usc- shom if the level of informiation
for media/attribute ,Lqi s -t the mission phase, equipment
some other gross lev2., ie d ~fi''itior of the attributes andc
data base may not raeto be LX "@ydetai led. How detailed the adtc

should be is subject 'atohe pretference of the user, based on the pro,e.-
Typically, in the -early stages- of weapon system development, only es-. 2

are needed and ne.a s-election will be finalized later based oU a full i"u

media, then the user should be as detailed as possible in defining the

attributes and meoia p o ol a e .

31lJ Funaro, "Tror t-'_rc .- n/sy is (FEA) for Emerging W~eapon Systems,'

paper presented at the o/DP C:.nference, Santa Fe, NM, September l97 !.
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SECTION IV

DEMONSTRATION OF THE MODEL

As part of an ongoing project, Instructional Science and Development, Inc.
was tasked to select media for an acoustic sensor operator deployed training
system (DTS). The project represented a unique media selection problem. The
training required high fidelity displays so a trainer capability or real equip-
ment was required. However, no trainer already existed which could satisfy the
requirements. The problem illustrates how Goal 3, consideration of stage of
learning, and Goal 4, more detailed selection of hands-on training devices, car
be handled with AIMS. The purpose of this section is to provide an example
of how the AIMS system was used and the general outcomes of this application.
The description is organized by the five major functions of media selection
defined earlier.

PROBLEM ANALYSIS

A review of media selection models, such as the Interservice Procedures
Model for Instructional System Development, did not result in finding an
existing model which was deemed suitable. An approach to media selection wnic
was highly specific to the acoustic sensor operator training problem statemert
was desired. Most media selection algorithms are more concerned with academirc
or learning center type media. In addition, the instructional characteristics
which are used to describe the media are general in nature. Typically, they
include the type of visual (still or motion; color or black and white; pictures
or drawings), audio (voice or sound), and other general type characteristics.
Furthermore, most media selection models do not specifically take into account
stages of learning and advanced proficiency measurement. Therefore, it was
determined that a procedure which provided for specific fidelity of display
and response decisions, as well as the other detailed requirements of a deployvn
training system, was required.

DEFINITION

Table 5 lists the instructional characteristics which were determined to
be relevant to DTS media selection. The characteristics are specific to the
job of acoustic sensor operator and the training that job requires. Note that
the instructional characteristics are categorized by display, response, measure-
ment, and instructional strategy requirements.

The display requirements were taken, in part, from the current orocedure-
for measuring proficiency of acoustic sensor operators. The proficiency
measures cite the complexity and clarity of displays during analysis. Eight
proficiency levels for analyzing acoustic data from visual and aural data
were used to define the visual and aural display characteristics. The eight
items listed under each of the categories Visual Displays and Aural Displays
are abbreviated names for the proficiency levels. The proficiency levels and
associated display requirements are a function of the type of target, its
clarity, and number of signatures being analyzed. Although the eight proficient,
levels are not exactly hierarchical they are still a stage of learning indica:r,-
and reflect a categorization recognized by operators.
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TABLE 5. INSTRUCTIONAL CHARACTERISTICS FOR DTS MEDIA SELECTION

VISUAL DISPLAYS MEASUREMENT
1. single/clear classic 27. overtimes

2. single/clear incomplete 28. console error events

3. multiple/clear classic 29. non-console error events

4. multiple/clear incomplete 30. non-operating error events

5. single/clear confusing lines 31. GALT sequence

6. single/peculiarities 32. debrief replay
7. multiple/clear confusing lines 33. time and success summaries
8. multiple/peculiarities 34. display ootion

AURAL DISPLAYS 35. mult. sonobuoy monitoring

9. single/clear classic STRATEGIES
10. single/clear incomplete 36. interaction: Senso
11. multiple/clear classic 37. interaction: Tacco
12. multiple/clear incomplete 38. interaction: pilot

13. single/clear confusing 39. interaction: other
14. single/peculiarities 40. overtime feedback
15. multiple/clear confusing 41. console error feedback
16. multiple/peculiarities 42. non-console error feedback

RESPONSE 43. non-operating error feedback

17. communication Senso 44. change LDI

18. communication: Tacco 45. replay
I§. communication: Oflot 46. skip event
20. communication: other 47. freeze
21. tactical procedures 48. time compression
22. analysis: non-console ADDITIONAL ATTRIBUTES
23. analysis: console 49. visual data display
24. display option 50. aural data display
25. mult. sonobuoy monitoring
26. non-operating response
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The response requirements included actions taken at a console, as well
as actions which would normally be part of the operator's job but not related
to the console procedures. For example, instructional characteristics were
included which relate to the interaction between acoustic sensor operator and
other crew members, since concern was expressed about the need for subteam or
team type interaction.

These types of responses are also reflected in the instructional charac-
teristics categorized under measurement. It was considered important to be
able to measure the sequence of actions, the timeliness of the actions, and the
success of the actions taiei-. The instructional characteristics in the measure-
ment category relate directiy to the display and response characteristics.

Finally, the instructional characteristics related to training strategies
are listed. Included are diagnosticson overtimes (beyond acceptable standards
in objectives) and errors rf several possible types as well as feedback
capability for these errors. The capability is included for instructor actions
during real time playing of the scenario. Freezing the exercise when a trainee
has accomplished the objective and there is no sense in continuing to run the
exercise, and replaying some portion of the exercise to reinforce or provide
for practice are seen, in Table 5, as examples of instructor actions which coulo
be required.

The media pool for training of acoustic sensor operators at an advanced
level of proficiency need to reflect the entry level into the training and
the constraints of the training environment. The entry level of the students
is fairly high. The acoustic sensor operator, at a deployed setting, has been
performing his job for some period of time in the actual environment. The
training media must have a fairly high level of fidelity because the operator's
job is dependent upon the console display of lines representing ocean acoustics.
It was determined earlier that the analysis phase of the acoustic sensor's job
was the most critical for training. Therefore, it became important for the
incoming information, both visual and aural, to be of sufficient fidelity durin 5
training to transfer to the analysis phase of the job. In addition, it did not
seem necessary to have a media pool with such commonplace learning center media
as audio tapes, slide/sound, filmstrip, or other audiovisual devices. It was
more suitable that the deployed training system have support media more in tune
with storage and operation limitations. Some of the deployed settings are on
board ships which have little or no extra room. Therefore, support media such
as printed material, both for students and instructors, were considered more
appropriate. The instructors themselves were also included as part-of the
support media since they play an important part in the actual instructional
events as well as the evaluation and management of training.

A meeting was held with personnel from the Navy Personnel Research and
Development Center (NAVPERSRANDCEN), the Naval Air Development Center
(NAVAIRDEVCEN), and the contractor to define possible alternatives for
delivering the instruction. Six alternatives, based on three different hard-
ware/software technologies, were defined with varying capabilities for
satisfying the training requirements. The technologies included the use of
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onboard tape systews, the use of specially built station mock-ups or table
top devices with tape input, and the use of acoustic modules for generating
signals into the aircraft. The six alternatives are summarized below:

a. Onboard tape system without benefit of instructional materials.

b. Onboard tape system with instructional materials. Use of multi-
channel capability to design new tapes from master set.

c. Tape system (compatible with aircraft) with mock-up of operator
station and instructor console for real time exercising control.

d. Tape system (compatible with aircraft) with table top trainer having
lower procedural fidelity.

e. Acoustic module system with full dynamic, real time control of

scenarios.

f. Acoustic module system functionally equivalent to "b" above.

Next, ISD personnel and subject matter experts who knew the capabilities
of the onboard tape system and the operator task requirements determined which
characteristics required for training were available on the six alternatives
and how well each alternative performed on that characteristic. Each configura-
tion was given a score of 0 to 5 for its capability to provide each instruc-
tional characteristic. The matrix in Figure 15 summarizes the weights
for each instructional characteristic for each media alternative.

INFORMATION ANALYSIS

A selection worksheet was generated by the computer for matching each
objective to instructional characteristics. The analysis of objectives was
performed by ISD personnel with subject matter expert assistance. Analysts wert
asked to ensure that the instructional characteristics listing was complete in
that: (1) if a characteristic was not on the list and seemed appropriate,
it would be added, or (2) if characteristics as they stood did not adequately
distinguish the requirement, such a characteristic would be redefined. A few
changes did occur. For example, visual and aural data displays were added to
the list, while some characteristics were considered to be redundant and elimin-
ated during the course of analysis. Such activities demonstrate the flexibility
of AIMS and its capability to maximize the information utilized.

MATCHING AND TRADE-OFFS

Each objective was analyzed within four mission phases: Search, Analysis,
Classification, and Localization. Table 6 summarizes the rankings of the six
alternatives for each of the four mission phases. Several insights into the
media selection process were gleaned from these data. During earlier phases of
the project there was a growing concern over whether or not an expensive
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acoustic sound generating module("e" in the list above and Alternative 5 in

Table 6)would be required for deployed training. This module, as well as the

less-expensive, on-board magnetic tape system("b" in the list above and Alter-
native 2 in Table 6)was included in the media pool. Other questions related

to the need for full dynamic control capability and computer-controlled diagnosis,
prescription, feedback, and evaluation were also raised. Therefore, several
alternatives providing these capabilities were included in the media pool.

Table 6. SUMMARY OF DTS MEDIA SELECTION RANKINGS

Ranking of Six Alternatives by Mission Phase

Selection
Ranking Search Analysis Classification Localization

FIRST Alternative 5 Alternative 41 Alternative 5 Alternative 5

SECOND Alternative 3 Alternative 5 Alternative 3 Alternative 3

THIRD Alternative 4 Alternative 3 Alternative 2 Alternative 2

FOURTH Alternative 2 Alternative 6 Alternative 6 Alternative 6

FIFTH Alternative 6 Alternative 2 Alternative 4 Alternative 4

SIXTH Alternative 1 Alternative I Alternative I Alternative I

After the definition of the media pool, it was decided by the sponsoring

activity that a field tryout of the tape-based system was needed to determine

its effectiveness. The conclusions drawn from the media selection rankings
summarized in Table 6 confirm this decision. Although the tape system, with
instructional material support did not rank consistently as high across the
objectives as the acoustic module, it did satisfy the training requirements,
as judged by the media selection personnel, and would be much less expensive.
The final determination of the tape system effectiveness, however, should be
based on an evaluation in the real training environment since little is
known of reliability and other important factors.
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SECTION V

CONCLUSIONS AND RECOMMENDATIONS

The design of an automated aid to media selection was based on a common
logic found in each of the existing media selection models reviewed and an
analysis of functions which are performed by media selection analysts. That
common logic is the matching of instructional attributes required by the
training to attributes possessed by the available media. The AIMS programs
were designed .o provide an efficient, flexible computer-based system for
media selection. The user has total flexibility in defining a model to address
a particular problem.

CONCLUSIONS

Computer-based automated aids for instructional system development snould
provide the user two advantages: (1) reduce the labor intensive efforts, and
(2) allow a more effective develcpment effort to be accomplished. At the
beginning of the project five goals were defined for AIMS which relate to these
advantages. They are:

a. Maximize the use of information pertinent to media selection.

b. Provide flexibility in modifying the model to reflect specific
problems and changing technology of media or media quidelines.

c. Provide for consideration of student stage of learning.

d. Allow greater, more detailed selection of training devices, such as

simulators or other hands-on devices.

e. Allow for variations in the stage of front-end analysis.

These goals were achieved, in part, by designing AIMS to allow the user to
define the instructional attributes required of the media and determine the
pool of media to be considered. Table 7 summarizes the benefits of AIMS
associated with each of the five qoals. The AIMS system assists the media
selection team in defining a particular model to meet specific needs or in usino
an existing model.

In addition, as described in Section IV, a large gain is made functionally
toward solving the problems associated with media selection in highl# unique
training situations where it is necessary to determine clearly the required
characteristics of a nonexistent training device, and to determine whether an
investment in such equipment is justifiable. Such problems are not usually
approachable with a generilized, cognitive-learning-based media selection
model.

The approach toward these qoals through a computerized aid to media
selection resulted in what appears to be a significant reduction in the labor
intensive aspects of this component ol ISD. Experience with the AIMS system
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Table 7. BENEFITS OF AIMS

GOAL LABOR AND/OR DEVELOPMENT BENEFIT

1. Maximize Information Used User may define problem as complex as
desired because the automation will
considerably reduce the labor time
needed for matching and making trade-
offs.

2. Provide Flexibility in The user may define a totally new data
Defining Model to Reflect base of attributes and media which, in
Specific Problems effect, becomesa problem-specific media

selection model. Changes to the
attributes or media pool are easily made.

3. Consider Stage of Whatever the user decides is an
Learning appropriate categorization of stage of

learning can be defined in AIMS as an
instructional attribute. Media are then
scored and ranked on stage of learning
capabilities as well as other specific
attributes the user wishes to consider.

4. Better Selection of Hands- The user explicitly defines the stage
On Training Devices of learning, fidelity and task

characteristic variables which
differentiate types and amounts of
hands-on training needed.

5. Allow Variations in Stage The user nay define the media pool and
of Front-End Analysis attributes in as detailed a level as is

appropriate to the information availab'e,
from gross to fine. The judgments on
which instructional attributes are
required may be done with a mission
analysis, hardware functional descrip-
tion, task analysis, or learninq
objectives. AIMS will save time in
defining the pools and attributes, and
performing trade-off analyses.
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has shown that automating even a small media pool (e.g., 20 media by 20
attributes) speeds up the selection process considerably. In a simple test,
media selections from the media pool were performed manually for 12 objectives.
The overall time for manually matching the attributes for 12 objectives to
appropriate media was 41.5 minutes, or 3.45 minutes per objective. The same
12 objectives assessed using the AIMS system required only 9.40 minutes, or
0.78 minutes per objective. If these figures are projected to reflect a major
training system with 1000 objectives, the time savings gain is over a man-week.
Furthermore, if AIMS were used to vary attributes or media pool items to make
trade-offs and run several times, the savings could extend into several man-
weeks or even months. It is not uncommon for Navy training systems to have
several thousand objectives and the implications for time savings and training
quality benefits are clear.

RECOMMENDATIONS

The power of AIMS to allow the user to develop specific media selection

models to reflect specific problem, suggested several possible efforts for

additional use of AIMS. First, AIMS could be used to build an evaluation tool

for new delivery systems. For example, a general set of attributes which

reflects a broad set of Navy traininq objectives could be identified to match
against a standard media pool. As a new delivery system is introduced for

consideration,its ability to perform on the training attributes could be added

to the data base. The new media could then be compared against others on the

data base.

A relted use of AIJr- cnuld be in evaluajno media of a particular kind.
For example, media pools consisting of only videodisc systems, or all CAI
systems, or all slide/sound systems could be developed and rankings determined
based on selected learning objective clusters of interest. A logical extension
of this concept would be to build a media pool consisting of design alternatives
for a particular training capability which needs to be developed. This is
an application frequently needed in which AIMS can be a valuable toil.

The above uses of AIMS for delivery system evaluation could provide a tool
which does not exist now. The AIMS system would not provide final data for
answers to evaluation questions, but it would provide a systematic approach
to the process and give support for decisions made. It is recommended that these
types of AIMS applications be explored by further study.

A second application area centers on the cost analysis of media. In the
current study, the analysis of media training effectiveness was central and that
is what AIMS is intended to help with. However, no media selection can be
complete without cost analysis. The current TECEP costing technique already
provides a cost model which will work for most Navy efforts. It is recommended
that the TECEP cost model, or another if appropriate, be interfaced to AIMS so
that all decision parameters can be guided by the analyst with computer assistance.

Cost data for acquisition and operation of media should be included to provide
comparisons for selecting media, but not for providing budget estimates.
Budget estimates are appropriate for only a small set of alternatives where a
full economic analysis should be performed.
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SECTION I

INT RODJCT:ON

Selecting the most effective and efficient media for a training program
is a difficult task. For each training objective, there are specific
instructional characteristics and requirements which must be met. And for
each indi viduaI set of instructional requirements, there are usually several
media available that meet those requirements. These media, in turn, vary
both generally in their ability to deliver instruction and specifically in
their ability to meet the exact requirements of a given objective.

In the past , media selection models have tended to group training
objectives into broad, general media categories such as "CAI," "workbook" or
"simulator." Beyond this level, tnere were few systematic techniques for
further specifying the exact media to employ or to purchase. The media pools
from w*hch the model s made thei r sel ecti ons were rigid and confined. Few
models were designed to be adaptable to meet the needs of a variety of
training system development programs, and few could be updated to change with
emerging weapon systems or changi g media technologies. The Automated
Instructional Media Selection (AIMS) model was designed to overcome most of
the earlier shortcomings. The system provides a general media pool from
wnich to make selections, but this pool is completely editable and updatable.
In fact, the user of the system car develop a completely unique media pool,

specifically tailored to the reeds of a given training program and input the
pool into the computer as a data *ase without the assistance of computer
specialists or programming personnel.

The system is Jes!jned to allow fzr an efficient division of labor among
personnel. Media sec"ists c3n fhcrus on developing media pools, listing up
to 99 potential media from wnicr, *, select, and up to 99 media attributes.
Each medium's ability to deliver each- attribute can be weighted independently
by the media experts to ther allow the computer to make final discriminations
among the selected media. Educationl specialists and subject matter experts
can focus on determini r.; re in-tr,. ional characteristics necessary to meet
each training objective. A simple checklist is provided to simplify and
facilitate this task. Clerical personnel can enter all data into the
computer, and the computer, in turn, assesses, select., calculates, ranks,
prints out, and records the most appropriate media for each objective within
a matter of seconds.

This manual is designed to provide general instructions for using the
AIMS programs. It is not intended to provide a course in instructional
design or media selection. Even if you are quite unfamiliar with computers,
stepping through each program on-line with the computer, using this manual as
a guide, will provide enough knowledge and practice to allow you to use the
system without the need for special programming skills.

Good luck. You can expect to make some mistakes when first
familiarizing yourself with the system, but the computer will help by
catching some mistakes and sounding a tone Wen they occur. As you gain
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experience with the system and better understand its capabilities, the
possibilities and potential grow as far as your imagination will let them,
and the work load of the media selection process lessens.
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SECTION II

USING THE AIMS SYSTEM

The Automated Instructional Media Selection (AIMS) model is designed to
provide rapid access to a data base of up to 99 media and up to 99
instructional characteristics. Tne basic procedures of the system require
that the persons responsible for designing and developing instruction
determine the instructional characteristics and media attributes necessary to
achieve a given training objective. Once these requirements are determined,
the data are entered into the computer. The computer then selects those
media w1ich best match the instructional requirements of the training
objective. The selected media are ranked in order of appropriateness, and
the number of times each medium is selected is tabulated and printed out in a
report.

The system contains many instructional passages and menus that appear
throughout the program to make it self-explanatory, but a review of this
manual is recommended before attempting to do any serious work on the system.
Initially, you should step through each phase of the AIMS programs with this
manual as a guide. Some of the steps in the procedure are off-line. That
is, they take place on paper without the use of the computer. Other steps
are on-line, and require direct interaction with the computer. In general,
the computer does all of the tasks requiring "rote labor" (such as checking
the appropriateness of various media for objectives, calculating rankings,
printing and filing information), while a knowledgeable human being is still
required for those judgmental tasks requiring experience and expertise (such
as determining the necessary instructional characteristics of a given
objective).

Although the user does not need to know anything about computer science
or computer programming to use the AIMS system, typically a person with some
computer experience is required to get the system up and running on a given
computer. A programmer's guide with the information necessary to perform that
task is available. However, as the user, you can begin learning to use the
system by following the six steps below.

These steps describe how to operate the AIMS system using the standard
AIMS media pool. However one of the strengths of the AIMS system is that the
user can edit any aspect of the media pool at any time to make it more
accurately fit the characteristics of the training program or more
realistically reflect the readily available media alternatives. The user can
even create an entirely new media pool without disturbing the standard AIMS
media pool. If you want to update or refine the standard AIMS media pool or
create your own media pool, refer to Sections IV, V, and VI of this manual
befor, completing Steps 3 through 6 below.
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STEP 1: GETTING THE SYSTEM RUNNING C' THE COMPUER (ON-LINE)

The first step is to turn on the computer and the printer. Then,
typically, you will want to insert the AIMS disk into Drive A (or Drive I)
and, if your system has a second disk drive, you will want to insert a data
disk into it. If you are already confused, consult someone who knows
something about your particular computer system and how the AIMS system is
set up on it. Then, when you are "booted up," you will want to type RJN
AIMS followed by a <RETURN>* or 'ENTER'. If that does not work, try typing
CRUN2 AIMS followed by a <RETURN> or 'ENTER'. The AIMS menu should appear on
the screen.

STEP 2: THE AIMS MENU (ON-LINE)

When the menu appears on the screen, it will read as follows.

WELCOME TO AIMS

The Automated Instructional Media Selection (AIMS) model is designed to
select media from either a standardized media pool, called AIMS, or from
a user-defined media pool. The first step, here, is to type in the name
of the media pool you will be using. If you want to use the standard
AIMS pool, just type in AIMS followed by a <RETURN>. If you are going
to be creating a new media pool, type in an original name (no more than
8 characters, please, and no blank spaces or punctuation marks).

ENTER THE NAME OF THE MEDIA POOL YOU WILL BE USING

The following steps assume you will be using the standard media pool for the
AIMS system. Its name is AIMS, so type in AIMS <RETURN>. If the computer
comes back and says

THAT FILE DOES NOT EXIST : DO YOU WISH TO CREATE A NEW MEDIA POOL
WITH THE NAME 'AIMS' ? (Y/N)

type in an N <RETURN> and consult your programmer. Otherwise you should see
the following message .

YOU CAN OPT TO DO ANY OF THE SEVERAL FUNCTIONS BELOW AT THIS POINT.
EACH OF THESE FUNCTIONS IS DESCRIBED IN DETAIL IN THE USER'S MANUAL.

SELECT THE FUNCTION YOU WISH TO PERFORM FROM THE CHOICES BELOW:

1. SELECT MEDIA
2. CREATE A MEDIA POOL DATA BASE
3. EDIT A MEDIA POOL
4. PRINT MEDIA POOL/SELECTION INFORMATION
5. RETURN TO OPERATING SYSTEM

-ITn-ehymEoF- lRN> refers to depressing the carriage return key (called the
'ENTER' key on some computers). All user inputs are generally followed by a
<RETURN>. 72
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If you wish to create a unique media pool or change the standard AIMS
media pool, you should select function 2 or 3 from the AIMS menu before going
on to Step 3.

STEP 3: PRINTING MEDIA POOL INFORMATION (ON-LINE)

Before you actually select media (function I from the AIMS menu), you
will need information about the AIMS media pool. This is a simple process.

Select function 4 PRINT MEDIA POOL/SELECTION INFORMATION from the START
menu by typing in a 4 <RETURN>. The PRINT menu will then appear on the
screen. Refer to Section III of this manual for detailed descriptions and
examples of the print functions.

STEP 4: MATCHING OBJECTIVES TO INSTRUCTIONAL ATTRIBUTES (OFF-LINE)

The next step in the media selection procedure takes place without the
aid of the computer. This is one of those human, judgmental tasks that the
computer cannot perform. The procedure is as follows. First, you need to
obtain a list of the objectives (or task statements) for which you are
interested in selecting media. Next, you need to make at least one
selection worksheet for each objective on that list either by printing the
worksheet repeatedly with the computer or by photocopying the original.
Then, stepping through one objective at a time, fill in the objective number
on a worksheet. You can jot down the objective in the space provided on the
worksheet, if you so desire. Finally, check off the boxes on the worksheet
that represent the instructional characteristics required to meet the
objective under consideration.

Figure A-i shows a completed worksheet for hypothetical objective number
1.1.2., STATE INSPECTION POINTS OF LIFE VEST. As shown., the person
determining the necessary instructional attributes for this objective felt it
should be classified as (1) Cognitive learning type with display
characteristics of (4) Verbal/Text and (6) Drawings as sufficient
instructional attributes. Hence, the appropriate boxes are checked off on the
worksheet.

As another example, the objective PERFORM EMERGENCY PROCEDURES FOR
NAVIGATION EQUIPMENT FAILURE would probably be classified as Psychomotor
learning type and require more extensive instructional characteristics, such
as Kinesthetic Cues, Immediate Feedback, Manipulative Response and Grew/Team
Interaction. If this were the case, then the appropriate boxes would be
checked off on the worksheet for that objective and the computer would make
selections accordingly.

In general, it is best to perform this step for a group of objectives
before going back on-line with the computer. There will often be
disagreements among raters as to what are essential characteristics, but this
is a human, judgmental task that the computer cannot aid in. Once a number
of worksheets have been completed, you can go back on-line to begin the next
step.
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ELECTION WORKSHEET FOR USE WITH THE FILE AIMS

Obbjecti ve Number: /. I. c.

Obi ecti ye: s_ - 778 6 JP: A7

Put a check in the boxes next to the attributes required of
any medium which might be used to meet this objective.

* I. TYPE OF LEARNING 1 23. Continuous Response
I'- 1. Cognitive * IV.-VALUATION MODE
1-1 2. Psychomotor 24. Instructor Evaluation
- 3. Affective (attitudinal) 1-- 25. Self Evaluation

* II.7ISPLAY CHARACTERISTICS 1-I 26. Peer Evaluation
.4 4. Verbal/Text 1-1 27. Automated Evaluation

5. Potographs 1 2& Verbal/Written Eval.
.- 6. Drawings 1- 29. Immediate on Response

---1 7. Diagrams -- 1 30. Immediate on Error
1 8. Colors 1 1 31. Post-Session Evaluation

1 9. Visual Motion (constant) * V. NIfVIRONMENTAL CONDITIONS
CI 10. Visual Motion (variable 1 1 32. Physical Motion
111 11. 3-Dimensional 1I 33. Acceleration
1-11 12. Audio (voice) 1- 34. Pitch/Roll
f1 13. Audio (ambient) I-1 35. Vibration
1 1 14. Tactile Cues 1 1 36. Restrictive Clothing
-I 15. Kinesthetic Cues * VI.-IEARNING LEVELS
.III7RESPONSE MODE 1 1 37. a. Familiarity

1 1 16. Verbal/written response 1-- 3& b. Perform Procedure
1 1 17. Voice response 1- 39. c. Perform Job
I--N 1& Decision Indicator ('U 40. d. Perform Mission
1 1 19. Fine Motor Response * VII. SPECIAL REQUIREMENTS
(1 20. Gross Motor- Response 1 1 41. Crew/Team Interaction

21. Tracking Response 1 42. Large Memorization Comp
1_ 22. Manipulative Response _ 43. Random Access Logic

Figure A-i. Example of completed media selection worksheet using
the standard AIMS medi: pool.
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STEP 5: SELECTING MEDIA (ON-LINE)

If you disconnect yourself from the computer to perform the previous
step, you will have to get the AIMS system up and running on the computer
again. Then you will need to key in the appropriate file name (AIMS) and
selec. function 1, SELECT MEDIA, from the START menu. If you are still on-
line, just type in a 1 <RETURN>. You will get the following message on the
CRT . . .

TO USE THE MEDIA POOL, AIMS, MAKE SURE THAT THIS FILENAME APPEARS AT
THE TOP OF THE WORKSHEET THAT YOU WILL BE KEYING IN THE DATA FROM. THEN
TYPE IN EACH OF THE NUMBERS THAT HAVE BEEN CHECKED OFF ON THE WORKSHEET,
BEING SURE TO FOLLOW EACH NUMBER WITH A <RETURN>.
FOR EXAMPLE, IF BOXES 1, 3, 9, AND 14 ARE CHECKED OFF ON THE WORKSHEET,
YOU WANT TO TYPE IN:

1 <RETURN>
3 <RETURN>
9 <RETURN>

14 <RETURN>
0 <RETURN>

WHEN YOU ARE DONE, TYPE IN A '0' AS THE LAST NUMBER.
IF YOU NEED MORE INFORMATION, REFER TO THE USER'S MANUAL.

STRIKE ANY KEY (FOLLOWED BY <RETURN> )WHEN READY TO CONTINUE

Going back to the first example, you want the computer to select media
with attributes (1) Cognitive learning type, (4) Verbal/Text and (6) Drawings
for objective 1.1.2. First, strike a key and hit <RETURN>. You will get the
following message. .

DO YOU WANT TO PRINT OUT SELECTION MEDIA ON PAPER (Y/N) ?

If you are hooked up to a printer, type in a Y <RETURN>, otherwise type in a
N <RETURN>. Then the message . .

WHAT OBJECTIVE NUMBER DO YOU WANT TO ACCESS ?

appears on the screen. At this point, simply key the objective number from
the worksheet into the computer, followed by a <RETURN>. (In the present
example, you would type in 1.1.2 <RETURN>.) The next message to appear on
the screen is . .

ENTER AN ATTRIBUTE NUMBER (or 0 if done)

Referring to the worksheet for the example (Figure A-i), you see that 1 is
the first box checked off, so you would key in a 1 <RETURN>. The very same
message appears on the screen agiin. The screen looks like this now . . .
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ENTER AN ATTRIBUTE NUMBER (or 0 if done) : I
ENTER AN ATTRIBUTE NUMBER (or 0 if done) :

The computer is expecting another attribute number. The next one checked off
on the worksheet for the example is a 4. If you key this number in, you get
the same message again. Only this time the screen looks like this . .

ENTER AN ATTRIBUTE NUMBER (or 0 if done) : I
ENTER AN ATTRIBUTE NUMBER (or 0 if done) : 4
ENTER AN ATTRIBUTE NUMBER (or 0 if done) :

The next attribute number in the example is 6, so you would key in a 6
<RETURN>. Since you do not have any more attributes to key in, you would
type in a 0 <RETURN>. At this point, the computer begins its work. It looks
at each medium in the media pool and selects those media which have the
attributes you have entered. Next, it looks at how those media have been
rated in relation to the selected attributes and decides which is the best
medium for these attributes, the second best medium, third best medium, etc.
Then, it prints out the results on either the CRT or the printer (depending
on how you responded to the previous hardcopy question).

Figure A-2 is an example of the printout provided by the computer
describing its selection of media for objective number 1.1.2. As shown, the
media are printed out in rank-order fashion based on the numbers in the
specific rating column. -his specific rating is the computer's calculation
of how well the selccted medium meets the specific instructional
characteristics of this objective. Note that several media were selected,
with 'Workbook as the primary choice. Generally you will not be too concerned
about the media selected for a single objective, since it is media
information about groups of objectives that is important in the selection
process. The AIMS system provides information about media selections for
groups of objectives in Step 6. For now, you need to keep keying in data
about the instructional characteristics of the objectives. To do so, answer
the computer's next question . .

ARE YOU READY FOR THE NEXT OBJECTIVE (Y/N)

by keying in a Y <RETURN>. The computer will repeat the process just
described by first requesting the objective number, then the specific
instructional characteristics of that objective. Repeat this p.ocess until
all of the objectives for a given group have been "mediated." Then, when the
computer asks if you are ready for the next objective type in an N <RETURN>
and the computer will print out a summary of the media selections made for a
given group of objectives.

Figure A-3 presents an example of a final tabulation summary. The media
are presented in order of most- to-least selected, with non-selected media
not listed. The report indicates 55 objectives were input in this group. The
next two columns describe how many times each medium was selected and the
percent of objectives which were satisfied by this medium, respectively.
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MEDIA SLWrION PDR O&TDC E 1.1.2

SPECIFIC G AL
MEDIUM RATING RATING

1. Workbook 3.750 3.5
2. Randcm Access Slides 3.250 3.15
3. Lecture 3.250 3.217
4. Motion Picture 2.750 2.147
5. Videodisc 2.500 3.142
6. Syncro-Pulse (Cue-See) 2.500 1.952
7. Slides 2.500 2.937
S. Video Tape 2.250 3.012

Figure A-2. Example of media selection printout
using the standard AIMS media pool.
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MEDIA SELECTION: FINAL TABULATION FOR 55 OBJECTIVES:

4 OF % OF
OBJECTIVES OBJECTIVES MEDIUM

1. 44 0.900 OP. Equip./OP.Environment
2. 77 .673 Team Trainer
3. 33 0.600 Part Task Trainer
4. 25 0.455 Demonstration
5. 22 0.400 GETS

22 0. 400 CAI
7. 20 0.364 PLATO + Videodisc
3. 19 0. 345 Slides/Audio
9. 19 0.345 Motion Picture/Videotape

10. 17 L.309 Besseler Cue-See
Ii. 17 0.309 TICCIT + Videodisc
12. 15 C.273 Lecture
13. 12 0.218 3-D Mock-up
4. 12 0.218 OP. Equip./Lab

15. 12 0.213 Teaching Machine
I1. 11 0.200 Slides
17. Il 0.200 Audio Tape
18. 10 0.1p? Procedural Trainer
P9. 10 0.182 Random Access Slides

20. 9 0.1 i Workbook
21. 8 0.145 Group Discussion
22. 5 0.091 2-D Mock-up

Figure A-3. Example of final tabulation summary
for media selected for a group of objectives.
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The name of the medium is presented in the last column. So in the example in
Figure A-3, the medium OP. Equipment was selected 44 times (out of 55
possible). It satisfied 80 percent of the 55 objectives. Medium number 22
on the list, 2-D Mock-up, was selected only five times, satisfying only 9
percent of the objectives.

The final tabulation summary is valuable in providing an overview of the
media most applicable to a given set of objectives. This is particularly
important during very early stages of training systems development when a
general overview of eventual media needs is all that can be expected. The
rank order of the media also gives some idea of the criticality of each
medium for that set of objectives.

However, as described in Step 6 below, more information is available
about the computer's selection of media than the summary provides. The
computer also keeps a record of each objective number and the five highest-

ranked media selected for each objective, as well as the specific rating
assigned each medium. Depending on how your programmer sets up the system,
you will probably have different data bases of objectives with their selected
media on separate disks.

STEP 6: PRINTING SELECTION DATA (ON-LINE)

When all of the objectives in a given group have been through the
selection process, you will probably want information about the media
characteristics and media combinations. The AIMS system provides this
through function 4, PRINT MEDIA POOL/SELECTION INFORMATION, on the START
menu. When you select this function, you will get the PRINT menu. When you
select function 5, PRINT SELECTION DATA, from the PRINT menu you get the
following series of events.

First, the computer informs you that . .

THIS PROGRAM ALLOWS YOU TO SEARCH OUT OBJECTIVES WITH
A GIVEN MEDIUM OR MEDIA COMBINATION

then asks . .

DO YOU WISH TO LIST OUT THOSE OBJECTIVES FOR
WHICH NO MEDIA WERE SELECTED (Y/N) :

If you type in a Y <RETURN> in response to the question, the computer will

ask . .

DO YOU WANT A HARD COPY OF THE DATA (Y/N):

If you type in a Y <RETURN>, the computer will print on paper those objective
numbers for which no media were selected. Otherwise it will list those
objective numbers on the screen. The computer then displays a new message .
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TH7S PROGRAM ALLOWS YOU TO KEY IN UP TO 5 MEDIA, AND THEN
SEARCHES THE DATA FILE FOR OBJECTIVES WHICH HAVE THOSE MEDIA.
YO, CAN ENTER ANY COMBINATION OF MEDIA THAT YOU WISH.

Then the computer asks

ENTER THE FIRST MEDIUM NUMBER (0 if done)

t this point, you need to have a list of media on the data base. Then you
carn sea rcn fnr any medium or combination of media among the objectives by
,yling in tne media you are interested in. For example, if you want to pull
out .1' of the objectives for which botn Medium 1 and Medium 2 were selected,
you woula type in a I <RETURN>. Then the CRT would look like this .

ENTER THE FIRST MEDIUM NUMBER (0 if done) : 1

ENTER THE SECOND MEDIUM NUMBER (0 if done)

Then you would type in a 2 <RETURN> and the screen would look like this

ENTER THE FIRST MEDIUM NUMBER (0 if done) : I
ENTER THE SECOND MEDIUM NUMBER (0 if done) : 2
ENTER THE THIRD MEDIUM NUMBER (0 if done)

Since you are only interested in Medium 1 and Medium 2, type in a 0
<RETURN>. The computer then double checks for accuracy by printing on the
CRT. . .

1. FIRST MEDIUM : 1. WORKBOOK
2. SECOND MEDIUM: 2. LECTURE

IS THIS OK ? (Y/N):

Since this is what you wanted, type in a Y <RETURN>. Then the computer
goes to work finding all of the objectives for which these two media were
selected. Figure A-4 is an example of a report generated by this program.
Note that up to five media are listed for each objective. These are the
five highest-ranked media selected for that objective during the selection
procedure. The specific rating for each medium is also included.

This function is valuable for grouping objectives into media categories,
which often helps in determining how to organize lessons. With experience,
the function of searching the objectives for certain media or combinations of
media becomes the most powerful aspect of the AIMS system. Using this
function, it is possible to try out a variety of media combinations without a
great deal of e ort to see how the objectives and selected media relate.
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U&JX'IIVES =.IT T!- FXLLYLThG NU7Ik -C~ THiE F=-: 'AIMS'

1. TFS EDItUM 1 Work ik
2. 5ZCOND MEDIUM: 2 Lecture

Objective Nu roer 1.2.4.3
1. Workbook 4.75 2. Syncro-Pulse (Cue-See)
3. Videodisc 3.37 4. RFandom Access Slides 3.:;
5. Lecture 3.37

Objective Nurioer 2.1.1.1.2
1. Workbook 3.75 2. Qndim Access Slides
3. Lecture 3.25 4. btion Picture ?.

5. Videodisc 2.50

Figure A-4. Example of printout for selected
media by objective numbers.
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SPCIC.rN I

jS:NG THE PRINT FUNCTIONS

e fnct i c c r f AS. re val iaoie for obtai ni ng written recor 5s
- cc "2-,ts of variJs files. Generally, whenever a new data base is

you wull want to ..e the print functions to check your accuracy
I. c. e :ess tre Pi r f ncti ons , you need to se
YE. D ... ... TL, .TON INFORATON, from the START menu. no

r. e r~ s t w i t c...

P51Y-- T,,N T3 ACCEUS?

*-e rme of the 7e.r' vol you wish to access. This wi n be the li a
'c, Ys oe ac-ess:: g as long as you are in tne print funct o. ,

r-w many c-feret programs you use. To change media poo7s,
r-, e return to the ST RT mc:muno re-access the print functions.

-e '; .e erv31-en vlid fi'Ie rme, the CRT d- scays.

PR:NT MENZ

- . T your file name)

i~ RE<ESTABLE
..N ARKSHEET

5 PNTSELE.CTION DATA
. -T START

R S )LE.C GN <RETuRN>:

-on time yo" select a g ven pr-in: function, the computer will ask..

DC YO" A " DA>QER COPY OF THE OUTPUT (Y "R N)?

.f J-- nive : inte, trijt. - "v to Dritt, type in a Y <RETURN> to orocu.,
, nidcopy of toe rutput. se, typ- ;n an N <RETURN> and it will just

sted ;o tn T. r,. P.7.7 ie fun,.t Pn ere described below. When you
t r, a r <REoRN, .c cut of the print functions back - to the

ITART menu

Anen you selec. f..... £ ir, reqjest a paper copy of the output, a
;t1;1g of all the media o, the req ,ested media pool 0Il be produced on the
nter. Figure A-5 shows i listing of the AIMS media pool. The name of the

vi pool is included )r, h lstinq, so if something ,eems amiss on your
tut r!k sure you L.<- reouested the correct media pool. if not, return
tne START menu and reouest the print functions by typing in a 4 <RETUF:>.
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MEDIA LISTED ON THE FILE AIMS

i Workbook
2 Lecture

3 Slides
4 Slide/Tape
5 udi o Tape
6 Random Access Slides
7 Moti on Picture
E Video Tape
9 Synoro-Pulse (Cue-See)

10 Vi deodi sc
ii Teachi ng Machine
12 2-D Mock-up
13 3-3 Mock-up
14 Procedural Trai ner
15 Part Task Trainer
16 Team Trainer
17 Weapon Systems Trainer
1E tgh Fidelity Simulator
19 ,ealia (Actual Equipment)
20 CA': TICCIT
21 CAI: PLATO
22 CMi,'4orkbook

Figure A-5. , -i-,t of the media listed
r,- n file AIMS,
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lJ:XYXLON 2: LIST A2PRIBUrES

Fijit A-6 slv%,? an AtLributes listingj from the ALMS meii4 jx:ol.
pvrcxoa~cure for pro ucinq thne atTribates list is identical to the eQd for

liK __n r-k3iia. ji)wever, xi the attributes listing, the headings precuded by rin
i re :-. Rynan ri~xrera - oruer. Triis was accanpl ished %% en the dazti h, su

m o~ r i I iut on-1in e. Tyein an "*" wten typing in your- hea 3iris:j
- ~' oyc tn, ipro-p-iAt e Rnn nr , t"hen the attribute heading. 7nc

n; Y s lw- L L b storad 2exacLiy as you type them in.

A-7 prov ides th e ri-edi ia by attributes table for t-he AIMS mu-, i
Lx)_-This printout is a little riore cxxrplex than the oT-hers. It displa,,.

a. Tc _ ile (mtaai- cxxiioo) name

I~ -,taia naimes \in rows)

rtoumLticors ( across top colu-n)

r6~ ngs t we e n rra dia and a tt1r ibut es Cildi vid, i cell1s)

1,?a_,r~bute nrichers which a,-gear across the top nm) are taken frcrath
~ r~utelisting. Crly the nuanbers are presented since it is i;7possible to,
nri. , o attri:oute rmsto fit into vertical colanns. The relat-ionshnn

tlween th-e media arnd the attributes are rated cri a scale of 0 (no
icinsoo)to 5 (strong relationship) .

F~x~?:~N : JqAE SELEJPION WRKS=EE

The ection ic , t are procduced by the crputer to allow rzo
-s ies,_qners und dovelo;:eLrs to determine the instr,,x,:D
ctrrtisnecessiry to deliver In-_strLY:t-ion for each objI ective. h

mo w-is dlescribDed in detail in Section !I, Step 4.

ONN 5. RIVI- S=BC713N DU -A

The slec-,ion dat-A for a (giveni groL4 of objectilves is analyzed and I e:
Sz rt 1i zail by the comr ~r ',o determine the best med ium or am

:Irm mn~lons. Thiis functonx was described3 in detail in Section Il, Ste-o 6.
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ATTRIBUTES Ii AIMS
*I. TYPE C-
1. Cogni ti..'
2. Psychomut.
3. Affect a,_
*II. DISPLAY 2:<iTC
4. Verbal/,._
5. Photogra'vr
6. Drawings
7. DiagramnS
8. Colors
9. Visual Y
10. Visual .", I - q ')f-

12. Audio w -

13. Audio
14. Tacti,
15. Kinestne->
*III. RESPG-7.)
16. Verbal/ ,
17. Voice rc i,
18. Decision ,
19. Fine M,1,
20. Gross Motc-
21. T rac k

22. anipula, E
23. Cont 1nuco,,'
*IV. EVALUATK_
24. In str u c 4.! on
25. Sel" EvaV
26. Peer E.c;
27. Autor'J.
28. Verbal_,

29. Immif

31. P c s:-

32. Phy,,cal
33. Accelera'9
34. PitchIPcJ
35. Vi brati
36. Res tr c,
*VI. LEARN",
37. a. d, '
38. b. Pet- _
39. c. Perth_
40. d. Pc r'c, jN
*V1 SPEC-, IET

41. Crew/'7,.,!
42. Lario 'u .on
43. Randoi,

Figure A-6. Prirtro .uct.es in the pool AIMS.
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SECTION IV

EDITING THE MEDIA POOL

It is unlikely that a standard media pool will be satisfactory for many
selection problems. It is also unlikely that a satisfactory media pool will
stay satisfactory indefinitely. Therefore, the AIMS system provides the user
with several editing functions %hich can be used to update or change the
media pool data base on-line. These editing functions include: (a) adding a
medium to the media pool, (b) adding an attribute to the media pool,
(c)changing a single rating between a given medium ana a given attribute, and
(d) changing a given medium or attribute and all of the ratings that go with
it.

Section VI provides a theoretical discussion of how media selections for
individual objectives can be used to refine the selection process. The
mechanics of editing the media pool for purposes of refinement are described
here. During this process, the computer provides instructions to the user
and any error that you may make (other than spelling of a medium or
attribute) will be caught by the computer and you will be able to correct the
error quite easily.

The START menu allows you to select function 3, EDIT A MEDIA POOL. When

you type in a 3 <RETURN>, the following menu appears on the screen.

EDIT MENU

WHICH FUNCTION DO YOU WISH TO PERFORM ?

ADD A MEDIUM
ADD AN ATTRIBUTE

3. ChANGE A RATING
4. CHANGE A MEDIUM
5. CHANGE AN ATTRIBUTE
6. RETURN TO AIMS MENU

The first five functions a-e described below. When you type in a 6

<RETURN>, you will go out of the EDIT menu back to the START menu.

FUNCTION 1: ADD A MEDIUM

Changes in budgets, .raining programs, and technology bring about the
need for most training systems designers to consider an ever-expanding range
of media. New media can be added to the media pool quite easily by selecting
function I on the EDIT menu. However, remember that every new medium you add
will have to be cross-referenced with all of the attributes on the media
pool. It is best to take care of this procedure on paper before working on-
line. (You can review this procedure in Section V of the manual under the
heading "Cross-reference media and their attributes.")
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When you type in a 1 <RETURN,. tr.e computer displays

WHAT IS THE NAME OF THE MEDIu,, C BE ADDED?

Then type in the name of the medL:m co te added, followed by a <RETURN>.
Next you will be asked to relate tnr)t medium to the attributes in the media
pool using the scale of 0 (no reia~onship) to 5 (strong relationship)
discussed in Section V. The comoute- oill automatically advance you through
the attributes and inform you wner, t 's done. At this point, you will
return to the START menu by typin ; <RETURN>.

FUNCTION 2: ADD AN ATTRIBUTE

This function allows you tc ,.ic ,ew attributes to the media pool data
base. The ability to add attir is very valuable in refining the
selection process, as discusseo ir. :>,c.tcH VI of this manual. Like function
1, any new attributes that yo; ac I -1 have to be cross-referenced with all
the media in the pool. This , 's best performed off-line before
using the computer. (You can i :rocedure in Section V of tie manual
under the heading "Cross-referenae . r, their attributes.")

When you type in a 2 <.RETUR,. t *e computer displays . .

THIS WILL BE AN ATTRIBUTE ( , 7-F 7iLE (AIMS)
BEFORE USINC THIS PROG;,k, ', ,_ Ji\E YOU
HAVE ALL OF YOUR RATINGS WORK-.) T ON PAPER FIRST

TYPE IN THE NEW ATTRIBUTE FCu_L }:LD b) A <RETURN>

The computer then request,,, tl- ',, rate each medium with the new
attribute using the O-to-5 sc l- . completion, you will return to the
START menu by typing in a 6 <F-,;

FUNCTION 3: CHANGE A RATING

This function allows you. " .. e rating between any given medium
and any given attribute. .", - . is simple. When you type in a 3
<RETURN> from the EDIT menu, - ,, er will ask what medium (by number)
you want to change a rat-ng or. 7, the number <RETURN> and it will ask
you what attribute (by number) yin . to make the change on. Type in the
attribute number <RETURN> and t-.,; in the new rating by number (0-5)
<RETURN>.

FUNCTION 4: CHANGE A MEDIUM1

When you select function t . r. FDTT menu, the computer displays

WHICH MEDIUM (by number) 7' .- CHANGE?:
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Type in the number of the medium you wish to change <RETURN>. If that medium
number does not exist, the computer will tell you so and ask you to re-enter
tne medium number. Otherwise the computer will display the medium requested
and ask you to key in the new medium <RETURN>. The computer then asks you if
you wish to key in new ratings netween the new medium and the present
I.ttributes on the data base. If you type in an N <RETURN>, the computer will
return to the EDIT menu. Otherwise it will step through each attribute and
-equest that you rate the relationship between the medium and attribute
cigain. As discussed earlier, this procedure is best accomplished on paper
before working on-line.

FUNCTION 5: CHANGE AN ATTRIBUTE

Like function 4, wnen you sEleict function 5 the computer will ask you to
type in the attribute number to be chadred <RETURN>. Then the computer will
isk if you wish to change all of the ratings between the new attribute and
each medium on the datt base. if you merely changed the spelling or wording
1,f the original attribute, then tnis should not be necessary. If you have
replaced the old attribute with an entirely new attribute, you may vent to
change all of the ratings. To do so, type in a Y <RETURN> and the computer
will step through each medium. Determining the rating for each
meium/attribute pair should be performed off-line, as discussed earlier.

You will notice that t ere is no user-oriented capability for
eliminating (or deleting) ar attribute from the media pool data base. The
system was purposely designed without this function as a safeguard to ensure
that no major disasters occurred in the selection process. If it were
oossible for a user to delete an attribute, the following problem could
occur. If a given user decided to eliminate, for instance, attribute 10,
)ttribute 12 would become attribute 11, and so forth. Another user, unaware
of tne change, might Key in instruct oal attributes from worksheets based on
: ie old numbering sys 7- ThE resulting media selections would then be
rota. I false without tnc presert user necessarily knowing why. So, as a
safeguard, users can ado or change att-"butes, but all of the original
attributes will retain their original numbers. Considering that the AIMS
system allows up tu 99 attrio.tes and many of the attributes may be changed
Dy the user, the lack of a cap-:-ility to delete attributes seems a reasorable
si fegua rd.
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VzLIGN V

CREATING A -\iQjL MEDIA POOL

One of the basic assumpt(-% , the ATMS system is that there is no
universal media pool suita)1,. . requirements of all instructional
situations. Media pools w ;,,_, y vary in both the media and the
instructional characterist,;s _ n , the level of specificity they
require, and many other qualiti ts- s ecause of this, the AIMS system allows
the user to develop proe&t . "-Ia pools. The media pool can be
edited or added to without the a progranmer to make the changes.
The user can update media p,, . lection procedures, and experiment
with various media pools with effort.

STEP 1: DEVELOPING A MEDIA K->

It is often difficult _ , to begin vien developing a unique
media pool. The folIowi, g - v.-- een identified to provide some
structure for the process:

1. Determine the me-. "-

The first task is To .eoia might be relevant to a given
training project. "o , of the media, or combinations of
media, to be incud&,. " . t is advisable to allow for a wide
range of alternatives ,) , ool can be narrowed if a shorter
version is desired for a q~v:: ec . Figure A-8 is a sample listing
of a new media pool te .... it is a broad list including both
cognitive and hands-on t. i- Once you have determined the media
relevant to your train-lig , you can begin the next task.

2. Determine the oistrr- T s

Defining the inst'u a <r. . -ristics or attributes can be a
difficult task. Figre ' . a sample list of attributes from
the media pool POOL. , -iT.'ztributes are clusterea into groups
of similar charjct . i>.ay Characteristics, (2) Response
Mode, (3) Evaluation :',, . .,ack, and (5) Special Requirements.
Breaking the att i-e : -ategories like this simplifies the
task of creatin,, the mec, .- ,. helps ,ike the list itself a bit
more legible.

Using this sample as ,, 9.,, list oY the attributes that each
medium on your list has. -- .erms of the following categories:

a. What are the dis . _. . s-ics: Does it have printed text.
diagrams, colo'?7 s D. i visual motion? Is it 2-dimensional
or 3-dimensional? - move itself? What are the stimulus
characteristics of the m .. '
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I L pool

2. R ' ;2 :cess Si ides
3 Motion Picture/ Videotaoe

s £t, ies

(9 Z"-c.,'.n Dscusslon

11. Te ch-ing Macnine
12. P. Equi-./OP. Environment
i 3 C: -" ,, ) ./Lab
14. eim Trainer
15. 0 rocedural Trainer
16. Part Task Trainer
17. 3- Mock-up
1' - Mock-up
I. TI CiT + V4deonisc
20. PLATG t Videodisc
21. U7TS
22. Besseler Cue-See

Figu: ,  A-,,. Samrnle listing of media
on the new file POOL.

m - . .. " . ...q
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0. 'at 15 Lh reo cnse de.' D o learners write an answer
,veroa/text)? Do-bhe~y -sk :-e answer? Do they respond )ES or N3
on a mchine (decisir i .- to c? 0 they manipulate a device?
nat a r , r -o .,j cr cacter sties of the medjm?

.How does tht student rece4 eback (evaluation? Is feedback
iimeliate? Delayed? A, -):1 y errors f e cK, or correct
responses, eoo? I <'.-s e ualated or is evaluation global
as in pst-sess on feeooacK where overall behavior is evaluated?

d. *hat d,-e the environ,-,enta' conditi ons? C assroom? Si mulator?
Real -worl o?

e. 4hat are t L: spez iL L-. oes tne cevice train ent e
teams? Does theect m-o-----ry? What is unique about this
meol urn?

. is tne ,eo'u:. sul ro ce '&, n type of learning? Cognitive
or general k howl edc.:. f ffccti ve or attiuInaT rearninc?
sychomctor or Derfori' %, ,asks?

. Is the mec r c).v-a -ta ir tain level of learning? Re3"
aircraft !S? Si r6T7r f s o r i ntermeci ate

Cear,.ers? Text. 0cK T... 3 ,1- . ea rners

, organize Ir tu es for each , c ljr, within toese
ca... es .if necessr: Do not repeat
redunganci n tr , Attriutes ",st

.ross-re7ere. : c: :r a trlbtes

S pio , " I . S ws a samp compleze, I .
N. Lote no f" ,. 1 i Ls down tne Ieft-hand column, ann tn(

-,'butes are listed ac:.j-u w. .creating a media-by-attr',butc:
matrix. It Is troe y Iis< that You foilow a simirar procedure ir
c L!ae.tng a media or, , ,r" "c'-s w-, reduce the oroability of making

"~'os an1: ,c - z .ring the next step. Therefore,
c-oooa > iA i i stid across the top and media listed

,w r te left-han -

Ou now Wn1 t,) w i -.. 1 L it, c1 each medium to deliver e-:ch
r, structiona, iCj-- SI k "I weightinq is made with a single
n3rno&, oetween 0 r i. if ,*ve ttce has no relationship to this

m'edium, give 7" t ute is its strona point, give it a
na s tl... .ting between 1 and 4, depending

on now weil it p -ci®is tn,, i -ibae oeing considered. In Figure A-10,
rote that the medium audIo r-qKed 5 under the attribute audio-

o~ce, indlcat'o t ar; .... tionship between the two. Of course,

workbook is r, r: un(r the t: ie audio-voice since it has no
cipab,ity for c. I erlstic. Also notice in Figure A-

.,that attributes ar: It' -;cross the top of the table and each
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itribute is numbered. Headings for each attribute category are
:,eded by an asterisk (*) and the columns below each heading are

ne a out.

STEP 2: CREATING A MEDIA POOL DATA BASE (ON-LINE)

Once you have created a satisfactory media pool, you need to enter it
into the computer as a data base. This requires getting the media selection
system up and running on the computer as discussed in Section II of the
manual. When the system is ready to go, the initial introduction will be
written on the CRT. The START menu offers the following functions...

1. SELECT MEDIA
2. CREATE A MEDIA POOL DATA BASE
3. EDIT A MEDIA POOL
4. PRINT MEDIA POOL/SELECTION INFORMATION
5. RETURN TO OPERATING SYSTEM

ENTER SELECTION?

To enter your unique pool into the computer, type in a 2 <RETURN>. The
next message requests that you make up a file name for the media pool..

WHAT IS THE MEDIA POOL FILE NAME TO BE?

The file name must be no more than eight characters in length and may
not contain spaces or punctuation. It is advisable that you select a file
name directly relevant to the media pool, and less than eight characters in
length. This way, future revisions to the media pool can be numbered
accordingly. For example, AIMS2, LESSON13, and MNGMNT are all valid file
names. The names themselves help keep track of the training programs to which
the media pools apply. Once you have successfully entered a file name, you
need to go through the three-task process of listing media, listing
attributes, and cross-referencing media and attributes, but this time you
will be doing it on-line.

After the file name has been entered, the computer requests.

TASK 1

HOW MANY MEDIA WILL BE CONTAINED IN THIS POOL?

Type in the number on the worksheet followed by <RETURN>. The computer
then displays.

TYPE IN EACH MEDIUM NAME FOLLOWED BY A <RETURN>

You vent to type in the first medium name, enter it (by pressing
<RETURN>), type in the second medium name, enter it, type in the third medium
name, enter it, etc. The computer will number them for you as you go along,
so you can keep checking back to the worksheet to make sure you have your
numbering right. If you make a mistake, type in a 999 and the computer will
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help you get things straightened out. When you have typed in the last
medium, the CRT will automatically display the next message...

TASK 2

T4PE IN THE ATTRIBUTES AND *HEADINGS, FOLLOWING EACH ONE WITH
A 'RETURN'...

ENTER AN ATTRIBUTE OR A *HEADING (1)?
(OR "0" WHEN DONE, 999 FOR HELP)

At this point, make sure you have all of the headings clearly marked on
the worksheet with asterisks, "*" Mke sure your attributes are numbered 1
through n, and that any headings or comments are not numbered. This is
important, since anything that is not led with a "*" will be numbered and
considered an attribute by the computer.

In response to the CRT request, type in an attribute or a *heading. An
attribute will receive the numerical value that appears in parentheses on the
CRT. A *heading will receive no numerical value. Keep track of the numbers
as they progress, and make sure they agree with the numbers on the worksheet.
If you make an error, enter a 999 as an attribute, and the computer will help
you correct things. When you have typed in the last attribute, type in a 0
<RETURN> and you will get the next message...

TASK 3

CROSS-REFERENCE MEDIA AND ATTRIBUTES

This task results in the most errors because the user becomes careless
in reading what is on the screen. Basically, you vent to put in all of the
rating numbers that relate the media to their attributes. When you are ready
to proceed, the computer informs you of the medium you will be rating, then
requests that you rate each relationship. It begins with the first medium
and the fist attribute, proceeds to the second attribute, the third
attribute, etc., all the vay to the last medium and the last attribute. Each
request will appear as a small model of the worksheet on the CRT.
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SECTION VI

REFINING THE SELECTION PROCESS

While performing media selections with the standardized AIMS media pool
(or even a unique media pool), you may find that the selections are adequate
in a general sense, but could be improved to fit the training program at
hand. This section provides examples of how to take information from
preliminary media selections to refine the selection process by using the
AIMS edit functions.

For .example, perhaps you have a medium or several media in-house which
are not on the AIMS media pool. You can rate each new medium with the
attributes on the AIMS media pool, as described in Section V of this manual.
Then, using the AIMS edit function, ADD A MEDIUM, you can add the new medium
or media to the existing AIMS media pool without disturbing the rest of the
data base.

In another example, assume that you have added some media, changed
others, and performed several media selections for a group of objectives. By
analyzing the selections, you may determine that the attributes on the
present media pool do not sufficiently discriminate among the available
media. Of course, determining how to better discriminate among media is a
judgmental task that requires a certain amount of knowledge or experience
from the user.

Assume the computer is generally selecting the following media for a
group of objectives:

1. WORKBOOK
2. LECTURE
3. SLIDE/TAPE
4. RANDOM ACCESS SLIDES
5. CAI
6. BESSLER CUE-SEE

Now, suppose you know that CAI and random access slides should not be
selected for these objectives because some of the students are in an early
stage of learning and CAI and random access slides are only used for
intermediate level students at the training site. It becomes clear that the
AIMS system needs to make finer discriminations among beginning-level and
intermediate-level students. This translates to the addition of two new
attributes to the present media pool data base. Specifically:

1. EARLY STAGE OF LEARNING
2. INTERMEDIATE STAGE OF LEARNING

Then the user's Job is to rate each medium in the media pool on a 0 (no
relationship) to 5 (strong relationship) scale for these two new attributes.
The media CAI and random access slides would receive a 0 rating on the EARLYSTAGE OF LEARNING attribute, since these media are u~ed solely for
intermediate-level students. Suppose you also know that workbooks and
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slide/tape are used strictly for beginning-level students. These two media
would receive a 0 rating on the INTERMEDIATE LEVEL OF LEARNING attribute, and
all other media would receive some rating greater than 0 for this attribute.

In the next step you would go to the computer, run the AIMS system, and
from there call up the edit function, ADD AN ATTRIBUTE. Using the
instructions provided, you would add the attribute EARLY STAGE OF LEARNW4G
and rate each medium for this new attribute, being sure to assign 0 ratings
to the media CAI and random access slides. Next you would add the attribute
INTERMEDIATE LEVEL OF LEARNING and rank each medium accordingly. Of ccirse,
workbook and slide/tape would receive a 0 rating since they are not used at
this stage of learning.

Once the new attributes have been added to the media pool data base, you
would use the print functions on the AIMS system to produce a new selection
worksheet. The new selection worksheet would include the new attributes and
the usual check-off boxes for choosing the attributes as characteristics of
the objective at hand. Having these additional attributes on the data base
and worksheets would have the following effects (assuming the media were
rated as they were in this example):

1. For those objectives in which EARLY STAGE OF LEARNING is determined
to be an instructional characteristic on the worksheet, the computer
will select all of the appropriate media except the O-rated media
CAI and random access slides. All other media will be selected and
rank-ordered in the usual fashion.

2. For those objectives in vhich INTERMEDIATE LEVEL OF LEARNING is
determined to be an instructional characteristic on the worksheet,
the computer will select all of the appropriate media except the 0-
rated media workbook and slide/tape. All other meia-will be
selected and rank-ordered in the usual fashion.

3. For those objectives in which neither of the new attributes (EARLY
STAGE OF LEARNING or INTERMEDIATE-3TGE OF LEARNING) were selected
as instructional characteristics, the computer will consider all of
the media in the pool for selection, including workbook, slide/tape,
random access slides and CAl. In other words, if neither of these
attributes is considered to be of importance to the objective being
"mediated," then the computer will make no discriminations based on
these attributes when selecting media. -

By adding two new attributes, you have provided the option of refining
the selection process. If you choose to define an objective as being in
either the early or intermediate stage of learning, you will be eliminating
certain media from consideration for selection. Specifically, those media
which were rated as having a 0 relationship with the determined attribute.
If you choose not to specify a level of learning for a given objective, then
neither of these attributes will have an effect on the computer's selection
of media and all of the media in the media pool will be considered for
selection and rank-ordered appropriately.
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In yet another example, using the standardized AIMS media pool as a
data base, assume that you find the computer often selecting the following
two media for certain objectives:

1. PART TASK TRAINER
2. PROCEDURAL TRAINER

As the user, assume that you know that the main difference between the
part task and procedural trainers at your site is that the part task trainer
provides a computer-operated view of a moving target on a radar screen, while
the procedural trainer does not. This fact makes MOVING TARGET an important
attribute for selecting media. As in the last example, you could simply add
MOVING TARGET as an attribute on the media pool data base to further refine
the computer's selections. But in this instance, assume that the attribute
COLOR on the data base is never used. By using the AIMS edit function,
CHANGE AN ATTRIBUTE, you could replace the attribute COLOR with the attribute
MOVING TARGET. Then you could re-rate all of the media with this new
attribute, and thereby refine the selection procedure. The effect is the
same as in the previous example of adding attributes, except you have
replaced an irrelevant attribute with a relevant one.

Of course, experience in instructional design and development, as well
as experience with the AIMS system, will provide the best lessons for
refining the selection process. However, as a general procedure for refining
AIMS media selections, it is recommended that you follow these steps:

1. Try some preliminary media selections and analyze the selections
made.

2. Determine which media are relevant to the training program at hand
and not in the present media pool data base, then add them to
the media pool using the ADD A MEDIUM edit function.

3. Consider the possibilities for further discriminating among media
selections, and translate these possibilities into concrete
instructional characteristics or media attributes.

4. Determine if any media attributes or instructional characteristics
on the present media pool data base are irrelevant to the needs of
the training program at hand, then replace them with relevant
attributes or instructional characteristics using the CHFANGE AN
ATTRIBUTE edit function.

5. Add any media attributes or instructional characteristics that are
relevant to the training program at hand using the ADD AN ATTRIBUTE
edit function.
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